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[OFFICIAL NOTICE.] 


Third Annual Meeting, Michigan Gas Association. 
lege 
SaGinaw, Miou., Jan. 20, 1896. 

The third annual meeting of the Michigan Gas Association will be 
held on: Wednesday, the 19th of February, at the Hibbard House, Jack- 
son, Mich. 

The morning session will be called to order at 9 o’clock, in the parlors 
of the hotel, and everything possible will be done for the comfort of the 
visitors. 

: The Association extends a most cordial invitation to any officer or em- 
ployee of any gas company, and to representatives of firms dealing in 


supplies, to meet with it at this time, and to put in application for mem- 


bership. 

: It would. be advisable to engage rooms in advance ; rates will be $2, 
$2.50 and $3 per day. It is requested that members be on hand 
promptly. 

As the titles of all papers have not as yet been received, the publica- 
tion of the list is deferred until later. Henry H. Hynes, Sec’y. 








[OFFICIAL NOTICE. ] 
February Meeting, Society of Gas Lighting. 
iin 2 Solas 
OFFICE OF THE SECRETARY, Jan. 23, 1896. 
The February meeting of the Society of Gas Lighting will be held in 
the Arena, No. 39 West 31st street, New York City, on Thursday, Feb. 
13, at 3 P.M. FRED. S. Benson, Sec’y. 








[OFFICIAL NOTICE. j 


_Twenty- -sixth Annual Meeting of the New England 
Association of Gas Engineers. 
ef 


OFFICE OF THE SECRETARY, LyNy, Mass., Jan. 29, 1896. 
The twenty-sixth annual meeting of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, on Thursday 
and Friday, February 20 and 21, 1896. 
' The meeting will be called to order at 10 o'clock a.m., Thursday, Feb- 
ruary 20. 


During the meeting the following papers will be read : 
. “Development of Candle Power,” by Mr. Walter S. Allen, Boston, 
Mass. 
i ** Some Notes ‘on Photometry,” by Mr. C. W. Hinman, Boston, 
‘Mass. ~ 
«Should Gas Holders in New England be Housed or Not?” by Mr. 
¥: H. Shelton, ‘Philadelphia, Pa. 
‘“ Acetylene,” by Mr. W. R. Addicks, Boston, Mass. 
‘* Temperature Corrections,” 2 Mr. N. W. Gifford, New Bedford, 
Mass. 


Several topics for discussion and questions for the Question Box will 


a) 


Falso be’presented for the consideration of the Association. 
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Applications for membership, and all other matters requiring the 
consideration of the Directors, should be sent to the Secretary before 
Wednesday, Feb. 19. C. F. PricHarD, Sec’y. 








BRIEFLY TOLD. 
Signe 

PERSONAL.—Some time ago we received a most welcome and newsy 
letter from Mr. T. E. Connelly, one of the founders of the Connelly 
Iron Sponge and Governor Company, and as he was always well liked 
by the gas making fraternity, we will venture, even though the letter 
was a personal one, to convey to his many friends, in this public way, 
some hint as to his whereabouts. In the first place, the development of 
a weakness in his lungs prompted him some time ago to seek a climate 
less harassing than that of the Eastern seaboard, and he finally located 
himself and family in Colorado Springs, Col., we are joyed in saying 
they and he are prospering. Of course, there was no opening in the 
‘* Springs ” for him in the gas business of that thrifty city, since the 
field in such respect was pretty well covered there long before he made 
it his home, but with that happy facility of adapting himself to circum- 
stances which ever marked his career, he hung out his shingle as a 
financier, and now deals in all the varying brands of ‘‘ Cripple Creek” 
mining shares, in which business may he ever have unvarying success. 
It is upon his physical condition, however, that we wish to particularly 
report, and it gives us unmixed pleasure to say that he is himself once 
more. Another gas man, the clever son of his respected father, who 
shares the voluntary exile of Mr. Connelly, is Mr. James Gardner, Jr., 
whose lungs were also impaired some months ago through a severe at- 
tack of pneumonia. The mountain air of the ‘‘ Springs,” in his case 
too, happily has mended the ravages of the disease that all but con- 
quered him, and soon we may hope to have him back again in smoky 
Pittsburgh, buoyant and active as of yore. Mr. Connelly, in writing 
about his ‘‘ silent’ partner, says: ‘‘ I wish you could see Gardner. His 
improvement is the most remarkable I have seen here.” Still another 
of our invalids is Mr. Fred. W. Floyd, of this city, who is now rapidly 
convalescing from an attack of peritonitis, the complicationsand acute- 
ness of which were alarmingly dangerous. And right glad are we to 
write it down that he is now toall intents and purposes his own bright, 

happy and reliant self. 





Notrs.—The Hartford City (Conn.) Gas Light Company’s annual 
meeting this year was, of course, a harmonious assemblage, for the 
shareholders’ ears were greeted by rythmic numbers from the score of 
the annual reports submitted by the executive management. A wonder- 
ful expansion of business, transacted at a compensation fair to the gas 
consumers and just to the proprietors, was revealed by the documents 
submitted by General Manager Harbison, and coupled therewith was a 
detail of the betterments completed and to come on the manufacturing 
and distributing plants. The shareholders naturally continued the old 
Board of Directors, and the latter in turn reappointed the former execu- 
tive administratibn. In prior issues of the JoURNAL we have reported 
some of the improvements completed during 1895 on the Hartford plant, 
and when those. projected for this year are finished (it is presumed that 
everything will be in working order by October 1st), Mr. Harbison and 
his associates will have put their house in order for years to come. The 
scheme of betterment for this year includes the construction of a holder 
equal to the storage of one-half million cubic feet, the vessel to be 
erected on the new land recently acquired by the Company; the inlet 
and outlet pipes to the holder are to be 20 inches in diameter, and the 
outlet will connect with a 20-inch trunk distributing line to lead to the 
center of the city, there to feed into auxiliary main lines of 16 and 12 
inches respectively. Provision is also made for an additional water gas 
set, of the U. G. I. type, the cupolas to be 7} feet in diameter; for a 
complete new equipment of condensers, scrubbers and purifiers—this 
equipment to be up to the passing of one million cubic feet per day . 
and two new station meters, of one million each, complete the schedule, 
Of course, this work includes the erection of new buildings for the puri- 
fying sytem, meter station and valve house. The cost of all this will 
be not less than $150,000, and when the contracts are fulfilled the Hart- 
ford Company will have as complete a gas plant as it is possible to 
secure.——The Universal Gas Company, of Chicago, has issued a call 
for the payment of another 5 per cent. installment on its capital. Pay- 
ment must be made on or before the 19th inst —-Mr. W. H. Hayden, 
of Bath, Me., has been awarded a contract for the reconstruction of the 
gas works at Hastings, Neb.——At the annual meeting of the Washing- 
ton (D. C.) Gas Light Company the following Directors were elected : 
John R. McLean, Wm. B, Webb, Jas, W, Orme, John C. Bullitt and 
Geo, T, Dunlop, 








A Contribution to the Literature on Purification of Gas, 


er 
[Prepared for the JOURNAL, by Mr. FrREDERIC EGNER. | 


In the article on ‘‘ Carbureted Water Gas without Oil,” published in 
the Journal. for December 9, 1895, p. 930, the writer referred to a cer- 
tain system of purification, and, from the number of inquiries received, 
it is believed that ‘‘ more light’ upon the latter subject would be wel- 
come to many of your readers, hence the present paper. Relating just 
how we do it, in order that others ‘‘ skilled in the art” may go and do 
likewise—if they wish—one cannot well avoid making some statements 
of an elementary nature, which the author trusts those of your readers 
who are more proficient will excuse, remembering that he distinctly 
disclaims originality for the operations to be described, excepting only 
the present instance as of his own experience. 

Our purifying material having become exhausted necessitated procur- 
ing something to replace it. Having a lime kiln, and oyster shells cost- 
ing only about 2} cents per bushel, we could have made good shell lime; 
and indeed, if the indirect, though real, lesser cost of the gas, in con- 
nection with better quality, were to be taken into consideration, that 
would have been the cheapest thing todo in the end. Unfortunately, 
however, these things are frequently undervalued, because not compre- 
hended by those having to pay the piper, and when we read how (appa- 
rently) cheaply gas is made by the method and material used somewhere 
else, we are likely to be driven into doing the same thing, even when 
we know better, misled by a present saving of dinies, which may be 
easily seen and accounted for at the surface, regardless, however, of the 
dollars, which, with equal certainty, might have been ours had that sys- 
tem most suitable to our particular location been the thing done, instead 
of what someone else differently placed did with great success. Trust- 
ing that the reader will pardon the preceding brief generalization, we 
will return to our subject. We had made and used the well-known 
purifying agent produced by dissolving copperas in boiling water, satu- 
rating shavings with the solution, and afterwards treating the shavings 
with a little lime ; also, many years before, a mixture (by weight) of 
about 40 per cent. clean iron borings, 50 per cent. shavings, or, better 
still, coarse sawdust, and 10 per cent. of slacked lime, wetting the whole 
with ammoniacal liquor from the scrubber, for the first time, until the 
iron rusted ; and had employed the various mixtures or. minerals of- 
fered for sale ready for use. But at this time we were offered a com- 
paratively unknown material, whose chief recommendation to the writ- 
er was the guarantee that said material contained at least 70 per cent. 
of iron, and was offered at a price for which a like quantity of plain 
iron borings could not be bought by us, not to mention some of the 
tried efficacious purifiers on the market. Having procured a sufficient 
supply of that material, we found it to be of a dark brown: color, and 
somewhat resembling coarse emery. It did not seem possible that it 
could be used upon the ordinary trays ; or, when used, that gas would 
readily pass through it. In the latter respect we were agreeably disap- 
pointed, and in the former it was found that, after thoroughly wetting 
it, which was a difficult job for the first time, it would then lay upon 
the trays without sifting through. It acted like any other iron oxide 
gas purifying material, butas it is not the object of this paper to exploit 
this or any other purifying agent, we will pass on to the next step in 
our operations, and relate how we began revivification in. situ upon this 
occasion, for it was not the writer’s first experience with that method of 
purifying gas, while at the same time partly revivifying the material in 
use, having practiced same elsewhere for a considerable time with en- 
couraging results. Atthe beginning we spread our new material 14 
inches deep on a single layer of ‘‘ Cabot’s reversible purifier screens,” 
removing same when foul, and revivifying in the well-known manner. 
We used a layer of slaked shell lime, 5 inches deep, on a second tier of 
screens over the oxide. In the meantime, we connected the outlet end 
of a small meter to the inlet of exhauster by means of a 1-inch pipe 
and stopcock—the inlet side of this meter was open to the atmosphere. 
Now, to avoid repetition, reader will please refer to the article men- 
tioned at the outset in this paper, in which will be found a description 
of our apparatus, which will aid him to a better understanding of what 
is to follow. 

At first we were making only water gas, but later on made both coal 
and water gas, mixing at exhauster inlet. By partly closing the valve 
between the relief holder and exhauster, we could regulate the flow of 
gas so as to have a pressure or slight vacuum between those points, 
which would, of course, be shown by the gauge set at inlet to ex- 
hauster. 

Then, cramping the valve and observing the number of cubic feet 
passing the station meter under a certain vacuum, as shown by the 
gauge, and comparing with the number of cubic feet of air passing to 
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the exhauster through the small meter during the same time, we adjust- 

ed and marked the stopcock to admit from % to 2 percent. of air. While 
doing this, we also noted the candle power of the gas as shown bya 
convenient jet photometer. After the adjustment was made the small 

meter was removed, and the subsequent operations conducted merely 

by means of the marked stopcock in connection with the recorded 

vacuum corresponding to any per cent. of air which might be desired 

within the limits given, and frequent observations of the jet photome- 

ter. This work was somewhat tedious for the writer; but we are not so 

fortunate as some of our professional brethren, who, through the 

wealth or liberality of the companies they serve, are enabled to get 

many things denied to others, as, for instance, that of an attachment to 

the station meter, by means of which the quantity of air admitted can 

be readily and accurately fixed. However, our method costs very much 

less, is open to everybody, and, the adjustment once made, will do for 

along time. Watching the jet photometer, we found, as near as the 

homely means employed would admit, that, with an admixture of air 

up to about 1} per cent., the illuminating power seemed to improve ; 

but going beyond that, it rapidly decreased, so we stuck to the former 
figure. The result was, that between the 19th day of March and the 

19th day of October, 1895, we passed gas through the purifiers without 
once raising a cover. Neither did we have any trouble with abnormal 

pressure resisting the free flow of gas through the boxes during all this 
time ; and the rate of flow was often as high as 20,000 cubic feet per 
hour, with purifiers 14 feet square, and 12-inch connections. Our hy- 

draulic seal to purifiers is only scant 16 inches. At last the pressure at 
the inlet to purifiers increased, and we were obliged to make a change 
or risk a ‘‘ blow-out.”” During the whole of the period mentioned the 
moistened test paper presented at the test cock of the middle box of the 

set was not soiled. On opening the foul box we found that the layer of 
lime had caused the trouble; but the oxide was also caked, and was re- 
moved in chunks. These, on exposure to the atmosphere, slowly re- 
vived, falling to pieces as they did so, and are now again ready for use, 

apparently as good as ever. The material used during that time was 
not all of the new kind, however. One of the boxes was charged with 
the copperas preparation, which presents, so to speak, only the thinnest 
kind of iron veneering on the shavings, to be acted upon by the gas. 

At this date two of the three boxes in action contain the copperas ma- 
terial, and one the new oxide, and we have purified to date of writing 
(January 30) 66,800 cubic feet of gas per bushel of material, figuring in 
the customary manner, since making our last change. The middle box 
still shows clean, hence we cannot now tell how much longer we may 
be able to run before a change may become necessary. 

During the seven months previously mentioned we purified 220,000 
cubic feet of gas per bushel of material, with a portion of the same now 
again apparently as good asever. Between the 19th of October and 
our last change, we had to raise the purifier covers several times to re- 
move the lime, which caused trouble by caking hard, some of it having 
been in the boxes nine months, and had, of course, long ceased to be of 
any use. We have now discontinued the use of lime, but may resume 
it bye and bye. 

The writer is aware of the fact that others have done as well, and pos- 
sibly far better, in the same line of work, and these lines were only 
penned for the benefit of those who as yet have not reached like results, 
and some of whom have written to know how we did it. Please do not 
forget that the size of purifiers, as well as the consequent rate of flow 
through them, has a great deal to do with results in purification ; and 
for those who lack experience or confidence in themselves Wisdom has 
her shingle out under various aliases on the back pages of this Jour- 
NAL, as the reader can quickly see for himself. But hoping the matter 
has been made sufficiently plain, so as to be easily understood, we will 
now close. 








Limits of Possibilities of the Cas Engine. 
eS eee 
[By Mr. Grtorce RICHMOND, in Engineering Magazine. | 
The success of the gas engine, of which at least 50,000 must be in use 
at the present day, has not been due to its superior efficiency as a means 
of transforming heat into work. Availability, and convenience in use, 
as compared with steam, have been the chief factors in determining its 
adoption. The recent construction of gas engines of large power—300, 
400, or even 600-horse power—and the reports of performances which 
the steam engine cannot hope to equal, and the possibility of still 
greater efficiency, have combined to force attention to the claims of the 
gas engine as a rival of the steam engine in its own domain. A fairly 
constructed gas engine of moderate, or even small, dimensions will con- 


only very much better than the performance of any steam engine of 
comparable size, but superior to that of the more elaborate triple ex- 
pansion engine. 

The following table gives some of the best results on record for the 


steam engine. 
Absolute 
Boiler Steam Percent- Thermo- 
Used per age = W. Dynamic 
eal- 


Pressure 
Lbs. per Hour per Effici- 
Type of Engine. Sq. ‘i I.H.P. Pbs. ized. ency. 
Single-cyl. beam pumping engine 
(Mair-Rumbley) . .. 00.056. eee 59 21.3 46 0.11 
Single-cyl. Corliss engine (Hill).. 111 19.4 44 0.12 
Single-cyl. Sulzer engine (Linde). 105 19.0 45 0.12 
Two-cyl.compound beam pumping 
engine (Mair-Rumbley)........ 76 14.8 63 0.15 


Two-cyl. compound Worthington 
* High Duty” pumping engine$75 — 17.7 53 0.13 
Cs 60 cnccvenenscsnesesdus ; 90 17.4 51 0.13 
Two-cyl. compound pumping en- 
gine (Leavitt). Mean of twotrials 114 14.05 60 0.16 
Two-cyl. compound high speed § 180 14.26 54 0.16 
single acting engine (Willans) (about) 
Triple marine engine of S. S 


“Tona” (Kennedy)............- 180 13.35 58 0.17 
Triple experimental engine (Rey- 

NGI ict cccaccsedcdetdccasaut 207 12.68 59 0.18 
Triple high speed single acting en- 190 12.74 60 0.18 

DINGO WANG nx se cccdacsndees (about) 
Triple Sulzer engine (Schroter)... 171 12.2 64 0.19 


The most sanguine engineer hardly expects to obtain any serious 
improvement on the best results now recorded for the steam engine. 
A little less than 11 pounds of steam and a little more than 1 pound of 
coal to the horse power is apparently the ultimate limit of steam engine 
economy. On the other hand, gas engines using ‘‘ producer” gas regu- 
larly yield 1-horse power to about {ths of a pound of coal. In both 
cases the figures are in terms of indicated horse power, but the mechan- 
ical efficiency of the gas engine is about the same as that of the com- 
pound or triple-expansion engine. 

There are probably few industries in which the cost of power bears 
so large a ratio to the total expense that 4th of a pound of coal per horse 
power would in itself have much weight in determining the choice. 
Nevertheless, the gas engine, having established its claim to considera- 
tion, could, and undoubtedly will, be adopted in many cases with great 
advantage, in preference to steam power. For it must be remembered 
that the present claim of the gas engine is not simply that it is well 
adapted to special applications ; all this has been conceded—with a cer- 
tain patronizing condescension, it is true. The advocate of the gas en- 
gine no longer pleads extenuating circumstances, but boldly claims 
recognition on an equal footing with steam. This confidence is based 
partly on accomplished facts, but largely on expectations of greatly in- 
creased efficiency. As to the maximum efficiency to be obtained in 
practice the doctors differ ; a conservative writer puts it at 40 per cent. ; 
a more hopeful one proposes a plan by which upward of 70 per cent. of 
the heat supplied is expected to be turned into work. This would mean less 
than half a pound of coal in the one case,and about a quarter of a pound in 
the other, for 1-horse power per hour ; should either of these efficiencies 
be realized, the fate of the steam engine would be sealed. 

The operation of a gas engine of the ordinary 4-stroke typeis too well 
understood to need description, but 1t may be pointed out that its action 
and theory do not differ essentially from those of the steam engine. 
We may consider that air, instead of water, is pumped into the boiler, 
and that each cylinder charge is heated on its way (after being shut off 
from the boiler) to the temperature it acquires by combustion in the 
cylinder. We perceive at once an obvious advantage in performing 
the combustion actually within the cylinder, since the loss of heat in 
the chimney is eliminated. 

It is usual to refer all heat engines to the perfect heat engine imagined 
by Carnot, in which the efficiency depends only on the initial and final 
temperatures being very simply expressed by the fraction : 

Temperature of Supply—Temperature of Rejection 
Temperature of Supply. 

This in many cases is extremely misleading, and justifies suppositions 
very far from the truth. As a matter of fact, it is very easy to deter- 
mine, for any given heat engine employing in a given cycle an agent 
whose physical properties are known, the precise amount of heat that can 
possibly be converted into work under the given conditions. The ratio of 
this to the total heat supplied is the highest efficiency obtainable, and 
the only one with which we have any practical concern, except when 
the relative advantage of different agents is in question. 

This question, which is usually ignored in the loose application of the 











vert into work 18 to 20 per cent. of the heat-supplied to it, This is not 


1, “‘ The Steam Engine and other Heat Engines,” Ewing. 
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2 
Carnot ratio ——;;— to the ordinary gas engine, is precisely the most 


important in the present connection. A gas engine working on the 
“Otto” cycle could not possibly utilize as much heat (barely half as 
much) as a steam engine working between the same temperatures, and 
the current statements that the gas engine utilizes a much smaller pro- 
portion of the available heat than the steam engine are greatly exag- 
gerated. Failure to recognize this fact not only raises expectations 
which can never be realized, but diverts the mind from the fact that an 
approach to the ideal efficiency can be realized only by a radical depar- 
ture from the “‘Otto” cycle; if this is not practicable, then we must be 
content with a moderate improvement in the efficiency of the gas engine. 
For example, the statement that the gas engine is capable of convert 
ing into work 70 or 80 per cent. of the heat supplied to it is not triie as 
applied to the gas engine, as we are acquainted with it. The ‘‘ Otto” 
cycle is now so universally adopted that no other is ever suggested by 
the term gas engine. Now, as this engine is usually run, the heat 
available for transformation into work does not amount to more than 
34 or 36 per cent. of the heat supplied. Therefore an ordinary gas 
engine will compare favorably with the best compound or triple-ex- 
pansion engine in both thermal and mechanical efficiency. 

In the above table the third column gives the percentage of available 
heat actually converted into work. The available heat in this case is 
not that of an ideal cycle between highest and lowest temperatures, but 
that of the actual steam engine cycle. Now, a gas engine converting 
20 out of 34 per cent. of available heat realizes about 60 per cent., 
which is higher than the average realization of the steam engines in 
the table. The corollary to this is that the present gas engine is suscep- 
tible of only very slight improvement in efficiency. Theoretically the 
efficiency could be increased almost indefinitely by increasing the 
compression, and one plan contemplates at least 90 atmospheres. On 
this point an expert, entitled to the most respectful attention, writes 
as follows :! 

‘Can this principle be much further extended in its application? In 
the author's opinion, no. By undue increase of compression the nega- 
tive work of the engine would be much increased, and the strains would 
become so great that heavier and more bulky engines would be required 
for any given power. Friction due to this increases more rapidly than 
e'ficiency ; consequently the gain in indicated efficiency would be more 
than compensated by loss of effective power. 

““One means of improving the cycle itself has received a great deal 
of attention from inventors ; in fact, nearly every maker of gas engines 
has tried to utilize it. The circumstance that in the gas engine the 
burnt gases are allowed to escape at a pressure much above that of the 
atmosphere never fails to impress the casual observer. To him com- 
pression seems an evil—necessary perhaps—but complete expansion 
appeals so strongly to his imagination that heis astonished that no one, 
prior to himself, has thought of such an obvious opportunity of im- 
proving the efficiency. Many ingenious schemes for realizing this 
modification of the ‘* Otto” cycle have failed ; their failure hitherto has 
been chiefly due to the fact that it involves a great increase in the 
volume of the cylinder for a given power. A consideration of the fact 
that, for a given volume of piston displacement, the amount of heat 
involved is very different in the two cases will indicate the reason why 
methods suitable for the steam engine are entirely inapplicable to the 
gas engine. 

At a pressure of 45 lbs. one cubic foot of steam contains 130 thermal 
units, while a cubic foot of air at 45 lbs. pressure and 740 deg. (the ab- 
solute temperature of the exhaust usual in practice) contains only 13 
thermal units. From this it is obvious that the losses incidental to 
compounding, which would be insignificant in the case of steam, would 
be absolutely fatal in the case of the gas engine. The most promising 
attempt to utilize more complete expansion was that of the Atkinson 
engine ; but notwithstanding the fact that compounding took place 
within one single cylinder and with great rapidity, the gain was insig- 
nificant, and, taking into account the increase of available energy, the 
thermal efficiency of the engine was reduced. 

If we are thus cut off from improvement whether by increasing the 
compression or by increasing the expansion, the conclusion is inevit- 
able that the gas engine is as near to its final efficiency as the steam en- 
gine. There would seem, however, to be more chance of success 1n the 
line of increased compression, the difficulties in this case being chiefly 
mechanical,and not, as in the other case, physical. Anextreme applica- 
tion of this principle was planned by Herr Diesel.* 


1. “ The Gas Engine,” Dugald Clerk. J. Wiley & Sons. 
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The extreme diversity of views and emphatic statement of them cur- 
rent might be moderated by a clearer apprehension of the princi;!es 
involved ; it is equally pertinent to remark that the flippant charge of 
incompetency made against gas engineers is entirely unwarranted. A 
steam engineer can design a steam engine on any given lines, and pre- 
dict very closely the result ; a corresponding prediction for a gas en- 
gine departing from known and tried conditionsis a sign, not of know- 
ledge of thesubject, but of ignorance of its complexity. The final result 
to be achieved may be perfectly definite, but experience shows that it can 
be approached only by tentative balancing of conflicting conditions. The 
theory of the gas engine, as of any other heat engine, is rea!ly very 
simple, and, in view of the necessity of keeping them in mind in this 
connection, an attempt has been made in the appendix to this paper to 
present the leading facts as free from technicalities as possible. It may 
be perfectly true, as asserted, that the art is very much further ad- 
vanced in Europe than in America. Nevertheless, the importance of 
the gas engine of large power, as a possible rival to the steam engine, 
is receiving recognition. It is said that the Westinghouse Company is 
preparing a gas engine which is to be an advance upon those at present 
in use. The information has come to the public in the interview form, 
with characteristic vagueness as to detail ; confidence, however, is in- 
spired by the fact that the performance (three-quarters of a pound of 
coal to the horse power) claimed is well within possible limits. The 
De La Vergne Refrigerating Machine Company, which has created a 
special department for the manufacture of oil engines, has for several 
years been collecting data and studying the subject of gas engines of 
large power, and is understood to be prepared to put them on the mar- 
ket, should their investigation lead to any substantial improvement on 
existing types. Others are doubtless working at the same problem, and 
it is satisfactory to know that the interests of the gas engine are in the 
hands of firms capable of intelligent and, above all, sustained effort ; 
nor is their any reason to fear that America will be left behind in this 
industry. 

Oil engines (which constitute another special form of the hot-air en- 
gine) are apparently destined to supplant both gas engines and steam 
for moderate power. They have all the advantages of the gas engine, 
with the additional advantages of costing considerably less to run and 
being available in situations where gas cannot be obtained. The gaso- 
line engine has enjoyed an ephemeral popularity, and will probably 
still continue in use where neither gas nor oil has been made available. 
This is notably the case in the so-called ‘‘ horseless carriage” or auto- 
mobile—the application at present most in evidence. 

The difficulties in this case are complex, and about equally divided 
between the motor and the transmission mechanism. The partial me- 
chanical success obtained in Europe has created a craze for this class of 
vehicle. At present the inventors are exhausting all the possible ways 
of ‘‘how not to do it.” Nevertheless, to the careful observer some of 
the most pronounced failures are more suggestive than the most cor- 
rect designs. The name “ horseless carriage,” while it correctly rep- 
resents the sphere of present activity, also indicates wherein the same 
is at fault. No really successful self-propelling vehicle will be pro- 
duced until not only the horse but the carriage builder is eliminated. 
The Pullman car is not a horseless stage coach, and the motor vehicle 
of the future will not be a horseless carriage. 

As regards the motor, no!new principle is likely to be evolved, while 
we may expect many novelties in the way of mechanical construction. 
When the machine proper is lightened to the greatest possible extent, 
there still remains the necessity of carrying water for the cylinder. 
One horse power means the turning of heat into work at the rate of 
about 43 thermal units per minute. The heat passing into the jacket is 
about 24 times this, or, say, 100 thermal units-per minute. If a3 or 
4-horse power motor is used, there is more heat than can be gotten rid 
of by conduction in any air-cooling device of reasonable dimensions, 
and a considerable waste of water must be carried, boiled away, and 
renewed. 

One inventor boldly ‘* denies the allegation and defies the alligator,” 
and also explains. The first explanation was that the motor, by virtue 
of using liquid gasoline, was a refrigerating machine in combination 
with an engine. As the latent heat of gasoline is about 1 per cent. of 
the heat of combustion, this explanation is clearly inadequate. The 
second explanation is a double spark, the first cooling and “‘ ripening” 
the mixture, while the second ignites it. 

The interest in this explanation is confined to the treatment of it in 
the technical press, as indicating the extent to which the principles of 
thermodynamics are or are not accepted, as the case may be. If one is 
willing to sacrifice the efficiency, it is easy to see how, in. accordance 
with well-known principles, a large portion of the jacket heat may be 
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thrown into the exhaust. The mean temperature of the cylinder must 
be maintained within moderate limits. Now, the initial temperature 
may be reduced by working with a very weak mixture, which results 
in delayed combustion, and the final temperature may be reduced by 
increasing expansion, the simplest and crudest method of obtaining 
which is to choke the suction. For further reduction of the mean cyl- 
inder temperature add misfires in sufficient quantity. 





APPENDIX. 


If the quantity of heat supplied to an engine be represented by a 
rectangle whose height is equal to the absolute temperature (on any 
convenient scale) at which the heat is supplied, then this may be divid- 
ed into two parts by a horizontal line drawn at the temperature at 


s Fig 38 Fig 4 Fig 5 
2 2 ? 


> 3 » 
4 
8 s . ‘ 
. + 4 
i . 
2 
— et © 


1. Ideal Carnot Cycle. 2. Steam Engine Cycle. 3. Otto Gas Engi Cycle. . Di 
with Complete Expansion. 4. Ditto with Water Jacket. 5. Effect of Delayed pe 
(Nachbrennen. ) 





1a jac 























Citar i haan wee 


Ons Cwermt Crt 
COMPLETE CxPaniten 


which the heatis rejected (Fig. 1). The ratio of the part cut off from the 


. ak Sw 
line to the whole line is evidently sont and the rectangles on these 


lines represent respectively the heat transformed into work and the total 
heat. Moreover, following the shaded rectangle around is equivalent 
to reading off the physical changes of the agent. Taking steam, for 
example, and commencing at the corner marked 1. From 1 to 2, heat 
is added without increase of temperature (water evaporated at tempera- 
ture T'). From 2 to 3, the temperature is reduced without addition or 
removal of heat (adiabatic expansion). From 3 to 4, heat is removed 
without change of temperature (condensation). From 4 to 1, tempera- 
ture is realized without addition or removal of heat (adiabatic compres- 
sion). This is the ideal cycle, and that of the ordinary steam engine 
differs from it mainly in the fact that hot water at temperature 7" is 
not produced by compression of partially condensed steam, but by ap- 
plication of heat at constant pressure in the boiler. The rise in tem- 
perature, then, from 4 to 1 is accompanied by a progressive addition of 
heat, and the line bends to the right, as in Fig. 2. The ratio of the 
shaded portion to the whole area is less than in the previous case, and 
this new ratio is the highest efficiency obtainable with the ordinary 
steam engine. A consideration of these figures will explode a popular 
fallacy, which dies hard—namely, that latent heat is a great drawback 
to the use of steam as an agent. It is obvious that, the greater the latent 
heat of the agent, the nearer the practical cycle of Fig. 2 approaches the 
ideal cycle of Fig. 1. 

In the case of the gas engine on the ‘ Otto” cycle the highest tem- 
perature is reached partly by compression and partly by the addition of 
heat by combustion at constant volume. In Fig. 3 compression raises 
the temperature from 4 to 1; and 1 to 2 marks the rise in temperature 
in consequence of the addition of heat, the amount of which is repre- 
sented by the area swept out by the vertical line in travelling from 1 to 
2. Since the specific heat of air at constant volume is only .169, this 
line, 1-2, is very much steeper than in the case of heating of water. From 
2 to 3, the temperature of the air is reduced without addition or removal 
of heat (adiabatic expansion). The expansion is continued until the 
initial volume is reached, or the point 3 lies upon a line of equal vol- 
ume drawn through 4. The shaded area, as in the previous case, repre- 
sents the total amount of heat which it is possible to convert into work 
in the ‘‘ Otto” cyecle.. If we draw a horizontal line through the points 
2 to 4, we obtain the rectangle representing the available heat for an 
ideal engine working between the same temperature 2 and 4. The differ- 
ence between these areas indicates very clearly the absurdity of apply- 
ing the Carnot ratio to the ‘‘ Otto” gas engine. All the facts and possi- 
bilities of this cycle can be read at a glance from this figure. It is ob- 
vious that the efficiency is proportional, not to difference between the 
highest and lowest temperatures, 2 and 4, but to the difference between 
the temperatures produced by compression and the initial- temperature 





4. From this it follows that the efficiency of the theoretical ‘‘ Otto” 
cycle can be increased to any desired degree by increasing the compres- 
sion. It does not, of course, follow that this would be true in actual 
practice. 

The gain by complete expansion is seen in Fig. 3. The expansion, 
instead of stopping at the point 3, is continued till the atmospheric 
pressure is reached (Fig. 3a). At the point 4 the gas is at atmospheric 
pressure, and a line of equal pressure drawn through this point will be 
less steep than the line 4-3, since the specific heat of air at constant 
pressure is greater than at constant volume. This line will cut the 
vertical, 2-3, at the point 5, and the additional work obtained by com- 
plete expansion is that represented by the triangle 4-3-5. - Not only is 
the available heat of the gas engine much less than that of the ideal 
engine of similar range, but it is further diminished by two circum- 
stances—the one physical and easily understood, the other chemical 
and somewhat obscure. The temperature obtaining in the gas engine 
would make the cylinder nearly or quite red-hot, and render proper 
lubrication impossible. Hence the necessity of the water jacket, which 
carries away nearly one-half of the total heat supplied to the engine. 
This involves a great sacrifice of the available energy, but if the water 
jacket were suppressed the greater part of the heat it eliminates would 
go into the exhaust. 

The action of the water jacket may be seen in Fig. 4. During ex- 
pansion heat is removed to an amount represented by the area swept 
out by the vertical in traveling to the left from 2 to 6. The area of 
available energy is diminished by the triangle 2-3-6, and the exhaust heat 
is diminished by the area swept out by traveling from 3 to 6. This lat- 
ter quantity of heat belongs to the exhaust or rejected heat, and it is 
immaterial whether it passes out in the jacket or the exhaust. 

The sum of these two does not represent the 50 per cent. of jacket 


heat for a large part of this is taken up during the exhaust stroke. The 


point 6 can be determined when the final temperature or pressure of 
expansion is known, and the two areas in question would be ascertained 
with sufficient accuracy by drawing a straight line from 2 to6. On 
the indicator diagram this represents an expansion line considerably 
below the adiabatic curve. But the second circumstance has an oppo- 
site effect, and the combination of the two génerally results in throw- 
ing the actual expansion line above the adiabatic. The reference here 
is to retarded combustion, or the celebrated ‘‘Nach-Brennung.” It is 
found that at the moment of ignition the theoretical temperature 2 of 
Fig. 3 is not obtained, and consequently only the heat due to partial 
combustion is applied along the line 4-2, the remainder being added 
during the expansion. Fig. 5 represents this phenomenon ; the first 
ignition supplies heat from 1 to 7, and the expansion line is carried out 
of the vertical, over to 8, by the subsequent addition of heat. If the 
area by the path 1-7-8 (Fig. 5) is the same as that from 1 to 2 (Fig. 3), 
the combustion is completed at the end of the stroke. If it is less, then 
unconsumed gas is passed out with the exhaust. The positions of both 
the points 7 and 8 depend on a variety of circumstances, the most im- 
portant being the proportion of gas to air at the time of ignition. Each 
of the circumstances indicated by Figs. 4 and 5, taken alone, represents 
a thermodynamic loss, but their combination and superposition would 
not therefore necessarily result in a practical loss—might even result in 
gain. 

The “ Sterling” hot air engine follows very closely the ‘‘ Carnot” 
cycle, and there is no great difficulty in making the ordinary gas engine 
follow the same cycle. We have seen that the quality of steam which 
causes its practical cycle to approximate closely to the ideal cycle is its 
large latent heat. But latent heat, so called, is nothing more than heat 
transformed into work, largely molecular in the case of steam. In the 
gas engine, if the work is done at the rate of generation of the equiva- 
lent heat by combustion, we have an exactly corresponding condition. 
Moreover, we have become acquainted with concurrent combustion 
and transformation into work in the phenomenon of ‘“‘Nach-Brennung.” 
The line 7-8 in Fig. 5 may become horizontal, and may easily be con- 
ceived to start at 1. It is merely a question of controlling the combus- 
tion and dilution. 

Returning to our original Fig. 1 of the ideal cycle, suppose air (largely 
in excess of that required for complete combustion) and gas to be sepa- 
rately compressed to the temperature 1, assumed to be at least high 
enough for spontaneous combustion. If the air alone were let into the 
cylinder, it would be cooled by doing work against the piston. If suffi- 
cient gas to combine with the air were introduced, the temperature 
would instantly rise. But, if the gas is introduced.in such quantities 
that the heat of combustion just balances the cooling of the expanding 
mixture, a constant temperature will be maintained, the heat supplied 
being equivalent to.the work done. At 2 the supply of gas and air is 
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cut off, and the temperature is reduced to 3 by adiabatic expansion. If 
at this stage it is compressed at constant temperature to 4, we have the 
complete Carnot cycle. This is substantially the cycle proposed by 
Herr Diesel. 








On the Photometry of Differently Colored Lights and 
the “Flicker” Photometer. 
saab ace 
By Mr. Frank P. WHITMAN. 


In November, 1893, during measurements on some colored discs, it 
became necessary to know the relative luminosities of the colored papers 
employed. An attempt was first made to estimate the luminosity di- 
rectly by comparison with Maxwell discs of black and white, smaller 
in diameter, and mounted on the same axis. The relative proportions 
of black and white were changed until, on rotation, they formed agray, 
which was estimated to be about equal in brightness to the colored disc 
under examination. This method, practiced by certain experienced ob- 
servers, doubtless has afforded good results, but in my hands proved 
difficult and uncertain. 

Trials were then made by four other observers, all somewhat skilled 
in physical measurement, whose general color sense was found to be 
similar, but their estimates of luminosity were found to vary in such an 
irregular fashion as to make any comparison impossible. 

Later experiments, carried out with the helpof some 30 undergraduate 
students, led to similar results. Differences of 50 per cent. between two 
different observers frequently arose, when the light to be compared 
differed no more than an ordinary from a Welsbach gas burner ; while 
the same observers, working with a light of the same color, would agree 
at least within 2 or 3 per cent. 

By practice the margins of difference may be rendered smaller, yet 
experts often differ in their estimates of the brightness of arc lights 
when compared with standards of different color ; and it is question- 
able whether one can always be sure that by practice in such measure- 
ments he gains greatly in accuracy. His measurements agree with each 
other better than at first, but if his method of comparison have in it 
something of an arbitrary or personal quality, as it must from the very 
nature of the case, it remains uncertain whether he may not be fixing 
himself in an erroneous practice rather than approaching a correct one. 

The character of these results, and the need of some more exact method 
of comparing color luminosities, led to the consideration of Prof. Rood’s 
** flicker’? experiments. 

Rood prepared about 50 gray discs differing successively, as equally 
as.possible, in depth of tint from black to white. Ifa dark shade was 
combined with a light shadein the usual way, and rotated ratherslowly, 
the familiar unpleasant sensation known as a flicker was produced ; 
but if successive pairs, more and more nearly alike, were chosen, the 
flicker became less, until it almost or quite disappeared. Nearly the 
same effect was produced if, instead of a gray, some other color was 
substituted on one of the discs. It was always possible to combine with 
it a gray disc of such a shade that the flicker nearly ceased, showing 
that this sensation is apparently independent of the wave lengths of the 
lights compared, and dependent only on their relative luminosities. 
Prof. Rood suggests that the principle may be easily applied to ordinary 
photometric work, but indicates no method. The special arrangement 
described in his paper serves admirably to compare pigments, when in 
such form that they can be spread upon discs and mounted in the whirl- 
ing machine. 

For ordinary photometric purposes, however, there is necessary some 
arrangement by which luminosity can be varied continuously instead 
of step by step, as with a set of gray discs, which can be mounted on a 
photometer bar so as to compare colored lights as well as colored pig- 
ments, and which is reasonably quick and convenient in use. No 
doubt there are many -ways of applying Prof. Rood’s flicker principle ; 
the one which I, after some trial, found most successful was as follows: 

A card was cut in the shape A H BG, in the figure. so as toform two 
semicircles of about 5 and 8 cm. radius respectively, joined along a 
common diameter. This could be rotated at any desired speed about 
the axis K, in earlier experiments by clockwork, but afterward, and 
more conveniently, by hand. A diagrammatic plan of the apparatus 
as used is shown in the figure. D H represents the photometer bar, 
A Bis the revolving disc, C is a card, which may be white or colored 
with any pigment which it is desired to study, F is a tube through 
which the observer looks. It is evident that when the apparatus is in 
the position shown in the figure, the outer portion of the revolving disc 
only will be visible through the tube, but when the disc is rotated half 
a turn, the small semicircle will not come into view at all, and the ob- 
server will only see the card C. “As the disc revolves, the two pieces 








will be presented to the eye in rapid succession, and, if they differ in 
luminosity, will produce the sensation of ‘‘ flicker.” If equal lights are 
placed at the ends of the photometer bar, the relative illumination of 
the card and disc can be varied by sliding the photometer along the bar, 
The flickering sensation can thus be entirely destroyed, whatever the 
colors are upon the card and disc. (Various colors were tried upon the 
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Fig. 1. 


disc—red, white, and different grays—but white was finally adopted as 
in all cases the most convenient.) When the proper position of the 
photometer was reached, not only did the flicker vanish, but the sense 
of color in the field of vision became much weaker or entirely disap- 
peared so that it was frequently difficult or impossible to tell what color 
was upon the card. A slight movement of the photometer in either di- 
rection revived the sense of color and re-established the flicker. The 
results obtained with this instrument were surprisingly good in ease, 
rapidity and precision. 

Work was interrupted at this point until May, 1895, when the meas- 
urements were taken up again, and the instrument itself somewhat 
carefully studied. 

The colors used for experiments on pigments were chosen from the 
well known series of colored papers made by the Milton Bradley Com- 
pany, of Springfield, Mass., and included the whole range of the spec- 
trum. These papers were pasted upon perfectly flat cards, and placed 
successively in the position marked C in the figure. Three curves are 
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shown to illustrate the capacity of the instrument, exhibiting the rela- 
tive luminosities of these 19 colors, when illuminated by the light of a 
kerosene lamp, of a dull gray sky, and of a bright blue sky. 

The predominance of the lamp curve toward the red end of the spec- 
trum and of the clear sky at the other end is manifest, while the simi- 
larity of the curves shows that the measurements are of like character 
and definiteness, whatever the source of illumination. In all these cases 
the revolving disc was white, lighted by a lamp, while the colors on the 
card were exposed to the light under investigation. Since the flicker 
effect is independent of the wave length, any source of light which is 
constant may be used to illuminate the disc without changing the re- 
sults dependent on the luminosity of the colored card. The curves from 
sky light and cloud light, though the mean of several trials, were not 
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entirely satisfactory on account of the comparatively inconstant bright- 
ness of these sources of light. These observations on lamp light, how- 
ever, were made twice, at an interval of over two months, with practi- 
cally identical results. 

A greater interest, perhaps, lies in the instrumentitself. An apparatus 
so new and depending on a physiological principle which has been so 
little studied, presents many points for investigation, before its utility 
as a practical photometric apparatus is assured. The remainder of this 
paper is occupied with a study of some of these points. 

1. The precision of setting, as compared with other types of pho" 
tometer, was tested in over 100 settings on 19 different colors. The 
difference between two successive readings was seldom more than 1 per 
cent., though a few readings differed as much as 2 or 3 percent. As 
these readings were made over the whole range of the spectrum, it 
seems fair to say that the instrument can be used upon lights presenting 
the widest difference of wave length, with a precision approaching 
that of ordinary types of photometer when comparing lights of the same 
color. 

2, Since the photometer depends, not on the actual comparison of 
like quantities, but on the distinctness of a peculiar physiological sen- 
sation—the flicker—it is worth while to see whether different observers 
will agree. To test this question, and incidentally to try the instrument 
with colored lights instead of colored papers, both disc and card were 
made white, and equal lamps, the colors of which could be changed at 
pleasure by the interposition of colored glass, were placed at the ends 
of the photometer bar. Two observers, whose eyes were known to be 
similar, compared successively the brightness of the two naked lamps, 
first by an ordinary photometric method, then by the flicker. A red 
glass was then placed in front of one: lamp, a green glass in front of the 
other, and the same observations were made again. One of the two 
observers had never seen the instrument before. The results follow, 
each being the mean of four or five concordant observations. The actual 
readings are given in feet and hundredths, not reduced to comparative 


luminosities. One lamp stood at 3.00, the other at 9.00 on the pho- 
tometer bar. 
-———Observer F.——. -——Observer W.——, 
Ordinary. Flicker. Ordinary. Flicker. 
Both lights naked.............. 5.98 5.96 5.98 5.98 
Left lamp red, right green.... 5.59 6.79 6,08 6.88 


Thus, in the last case, the setting of F. by direct estimation differed 
from that by flicker by 1.20 feet, that of W. by 0.80 foot. 

The setting of F. by estimation differed from that of W. by 0.49 foot; 
while F.’s flicker setting differed from W.’s by only 0.09 foot. Thelast 
disagreement is comparable with the errors of observation. 

At a later time, three other observers, making comparisons for tech- 
nical purposes between coal oil lamps and a standard candle which 
differed from them somewhat in color, were able with the flicker pho- 
tometer to obtain accordant results among themselves much more easily 
and surely than by ordinary methods. 

3. Two “discs” like those in the cut were mounted on the same axis 
in the photometer. By sliding one upon the other, the fraction of a 
revolution during which the card was visible could be varied between 
180° and 0°. The relative length of exposure of the eye to the twolights 
could thus be varied within wide limits. Several comparisons were 
made of lights differing widely in color, and with openings from 224° 
to 180°, but no differences in reading were observed that could be traced 
to this cause. While it is true that the sensitiveness of the retina differs 
for lights of different wave lengths, and probable that differently col- 
ored lights require different periods of time to produce equal sensations 
in the eye, it appears from these experiments that there is time, at the 
comparatively slow rate of rotation of the disc, for every color to pro 
duce its full effect, so that errors which might be produced by irregu- 
larity in rate of rotation or in shape of the disc are negligible. 

4. In much of the work the photometer and standard lamp were 
kept at fixed points, and the balance obtained by moving the other light, 
thus making all comparisons at the same actual degree of illumination. 
This method of using any photometer has some obvious advantages, 
though the sensitiveness is not quite so great as when the photometer 
itself is moved. To determine whether the absolute brightness has any 
effect on the settings, measurements were made of six colors—red, 
orange, yellow, green, blue, violet-—under widely differing illumina- 
tions. When the light was faint the measurement became much more 
difficult, but the results obtained with bright and faint light did not ap- 
preciably differ, showing that the well-known greater sensitiveness of 
the eye to blue light is not important in measurements made under con- 
ditions proper to this photometer. When the illumination is small the 
flicker is very faint and may be invisible while the photometer is moved 
over as much as 6 or 8 cm., but by reading the points each side of this 





space where the flicker again becomes visible, and taking the mean of 
the two readings, results may be obtained almost as trustworthy as with 
brighter light. It should be remarked’ that this method in general 
depends for its value somewhat on the state of the eye. It appears cer- 
tain that two normal eyes, in a reasonably fresh condition, would ob- 
tain like results, but if the eye is wearied from long-continued observa- 
tion or loss of sleep, the perception of the flicker becomes more difficult, 
and the difficulty appears to vary with different colors in a way that 
has not yet been studied. 

5. The question still remains, whether the flicker method gives in all 
cases a true measure of luminosity comparable to that which would be 
obtained by any more direct photometric method. To test this, the lum- 
inosity measures afforded by Maxwell’s discs were used. 

Suppose, for example, three colors—say red, green, blue—combined 
on the whirling machine into a neutral gray, which is matched by the 
combination of a black and a white disc. The amount of white in the 
latter combination, corrected for the white light reflected by the black 
portion, is of course the measure of the luminosity of the colored disc 
in terms of white, which quantity, again, is dependent upon the lumi- 
nosities of the three colors of which it is composed. 

If now the fraction of the whole circle occupied by any color is 
multiplied by its luminosity as measured with the flicker photometer, 
the result will be the amount of white equivalent to that colored sector, 
and the sum of the results obtained by treating each of the colored sec- 
tors in this way should equal the amount of white in the black and 
white disc. Two examples are given below. The circumference of the 
dise was divided into 100 equal parts, so that the numbers given are 
direct percentages of the whole circle. 

The upper row of figures in each case is the ordinary color-disc equa- 
tion. Thesecond isthe luminosity of the given colors referred to white, 
as measured by the flicker, the lower line gives the product.in each case. 
The sum of these products given under white should be the same as the 
white in the upper row, which is the corrected reading from the black 
and white Maxwell discs. : 


Red. Green. Blue. White. Red. Green-Yollow. Blue. White. 
Color-equation 40.5 49.2 10.3 22.6 18.5 34.0 47.5 30.4 
Luminosity 0.238 0.295 0.106 aa 0.238 0.617 0.106 ae 
9.64 14.50 1.09 = -5.28 441 20.96 5.03 30.40 


Fourteen such trials were made with different colors, the results dif- 
fering by one to three per cent. from exact quality. 

Summary.—the flicker photometer used to compare lights of any 
color approximates in convenience and accuracy any of the ordinary 
photometric appliances used with lights of the same color. Different 
observers whose vision is normal obtain like results. 

Irregularities in the division of the disc or the rate of rotation are 
without appreciable effect on the precision of the measurements. 

Differences in the absolute brightness of the lights compared present 
no greater difficulties than in any photometric method. 

The instrument gives a true measure of luminosity comparable with 
that obtained in other trustworthy ways. 








“Process of Producing Illuminating Gas.” 
eee ee 

On January 28th, U. 8. Letters Patent (No. 553,550) were granted to 
Mr. Thomas I. Willson, of New York, for ‘‘a new and useful improve- 
ment in the production of illuminating gas,” the title to which was 
subsequently assigned by him to the ‘‘ Electro Gas Company of West 
Virginia.”” Using the words of the specification : 

I have discovered that, under certain conditions, combustible gas can 
be enriched by adding thereto the products obtained by the heating of 
acetylene. 

If acetylene is added to a non-luminous water gas in its ordinary 
condition, the illuminating power of the acetylene after a short time is 
practically lost. If, however, there be added to such gas the gaseous 
products obtained from heating acetylene, the illumination power 
remains. 

The heat to be applied should be sufficient to cause a change in the 
acetylene gas into its higher polymers and other products, while at 
the same time carbon is deposited which is not added to the resulting 
gas being enriched. This can be done by a heat approximating a low 
read heat. I may add such decomposition products either by primarily 
heating the acetylene and adding the gaseous products in determined 
percentage to the gas, or I may add the acetylene and pass the combust - 
ible gas carrying the acetylene through a fixing retort or heated tubes. 
They should be, approximately, of a red to a bright-read heat, and I 
may add from ten to twenty-five per cent. of the volume of combustible 
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gas in such decomposed products of acetylene. The result of this action 
is to prevent a decomposition of the acetylene, which would occur if 
the acetylene were added to such water gas without either prior or sub- 
sequent heating. I am not informed as to what the chemical action is; 
but it is probable that a new carbon compound is formed under these 
conditions ; and it is the formation of such compound and the conse- 
quent destruction or reduction of the illuminating power that I am 
desirous of avoiding. It is probable that a combination may occur be- 
tween the hydrogen of the water gas and the acetylene, as follows: 

CH=CH+H,=CH,=CH, 

CH,=CH, + H,=CH,—CH,,. 

I may add the products obtained by heating acetylene as well 
to coal gas or enriched water gas; but the especial advantages of the 
process are to be derived from the addition of such products to a prac- 
tically non luminous gas. 

I do not claim broadly the heating of acetylene in hot tubes for the 
production of benzol, the same being old. 

What I claim as my invention, and desire to secure by Letters Patent, 
is :— 

1. The process of producing illuminating gas by adding to a com- 
bustible gas the gaseous products of acetylene produced by heating 
the same in a heated chamber to a low read heat, substantially as des- 
cribed. 

2. As a new product, illuminating gas cmidiog of the combination 
of a combustible gas and the gaseous products produced by heating 
acetylene, substantially as described. 








The Effects of Atmospheric Conditions on the Hefner 
: and Pentane Standard Lamps. 
scheint 

The London Journal says that Mr. John Methven some time ago 
drew attention to considerable variations in the light emitted by stan- 
ard candles, compared with a constant source of light, according to the 
degree of humidity of the atmosphere. _ The light of the candle was 
increased by about 8 per cent. when it was burning in air freed from 
aqueous vapor. He also found that air saturated with moisture at 
different temperatures affected the lighting value of flames burning in 
it. A diminution of 10 per cent. in the light of the standard argand 
flame taking place with a rise in temperature of the saturated air from 
50° to 75° Fahr. The Photometric Standards Committee of the Board 
of Trade, who concluded their labors last year, devoted a section of the 
appendix to their report to a review of Mr. Methven’s work, and to a 
description of experiments made by them. The Committe experimen 
ted with the one-candle pentane unit, the ten-candle pentane argand 
and the normal ‘* London” argand gas-flame. They came to the con- 


clusion that ‘‘although by abnormally saturating or drying the air 8.87 6.13 


supplied to a flame, variations as great as those obtained by Mr. Meth- 
ven undoubtedly occur, yet that in a well-ventilated testing room, with 
the temperature kept within a narrow range, no such great differences 
are to be found.” In support of their conclusions, the Committee refer 
to a long series of experiments made by Mr. Vernon Harcourt, in which 
the one-candle pentane unit was tested against an electrical standard, 
in order to ascertain the effect of the height of the barometer upon the 
light emitted from the flame. No variations were observed which led 
Mr. Harcourt to suspect that humidity had any influence upon the 
amount of the light emitted. These results appear fairly conclusive ; 
there has recently been published in the ‘Zeitschrift fiir Beleuchtig- 
ungswesen”’ a report by Dr. Emil Liebenthal, on behalf of the German 
State Physical and Technical Institute, on ‘‘The Effects of Atmos- 
pheric Conditions on the Hefner and Pentane Lamps.” This report 
forms a natural corollary to the one issued in 1893, in which the value 
_of the Hefner unit was found to be uniform, and was defined in terms 
of the English and German standard candles. The atmospheric con- 
ditions had been disregarded in the determinations on which the results 
_of that report were based. In the investigations recorded in the present 
‘report, electric incandescent lamps of constant power were used as a 
standard of light, independent of atmospheric influences. 
. _ EXPERIMENTS. WITH THE HEFNER Lamp. 


Effect of Atmospheric HMoisture.—Variations in the value of the light 
-of the Hefner lamp having been observed, it was suspected that varia- 
‘tions in the amount of aqueous vapor in the atmosphere formed the 
‘chief disturbing influence. The formation artificially of an atmosphere 
-eontaining precise quantities of aqueous vapor being fraught with diffi- 
culties, it was decided to make observations under the ordinary varia- 

tions of atmospheric humidity during an extended period. Observa- 
_tions with the hair hygroscope showed that atmospheric moisture was 








actually the chief factor in the production of variations in the value 
of the light ; and therefore accurate estimations of the aqueous vapor 
made by means of the Assman aspiration hygrometer at the same tine 
that photometric readings were made. The results have been tabulated 
in volumes of aqueous vapor per 1,000 volumes of dry air, free from 
carbonic acid, at the prevailing temperature and pressure. Then if x ig 
equal to the number of such volumes of aqueous vapor, and the illum- 
inating power observed be plotted out as a function of x, a curve which 
is substantially a straight line is obtained, and the dependence of the 
illuminating power y upon 2 may be expressed by an equation of the 
first degree ; thus — 
y=a—bex 
the values deduced from the whole of the observation of aand b being 
a= 1049 and b= 0.0055. Hence the relation between y and x must 
be in the form — 
y = 1.049 — 0.0055 —(1.) 

or y= 1.049 (1 — 0.0055) (II.) 

Therefore the illuminating power diminishes constantly as the pro- 
portion of aqueous vapor rises, to the extent of 0.0055 per volume of 
aqueous vapor per 100 volumes of dry air for each Hefner unit or about 
0.55 per cent. The illuminating powers corresponding to all the ob- 
served values of 2 have been calculated according to equation I., and 
the differences between them and the observed illuminating powers 
stated in percentages of the illu.ainating power. Excluding one improb- 
able result, the greatest difference between observed and calculated 
values is 0.9 per cent., and the average difference is + 0.41 per cent. 
Therefore, taking into consideration the atmospheric moisture, the 
illuminating power of the Hefner lamp can be calculated from equa- 
tion I. with an averuge error of + 0.4 percent. 

The following table gives the average of observations of moisture 
and illuminating power for each month from April, 1894, to March, 
1895. inclusive; and also the average illuminating power per month 
for the years 1892 to 1894: 








See ; : 
Ave’ q 
April, 1894, to March, 1895. 1898 ay A 





Illuminating Power in | Illum. Power in 


Volume of Aqueous Vapor per 
1, . yg Hefner Units. Hefner Units. 


000 Volumes of wer Air. 





| Highest. 





e 
Average. | Lowest. 


| Average. Highest. | Lowest. | 





914 | 6.91 | 12.05 | 0.999 | 1.012 | 0.980 | 1.007 
10.29 | 6.98 | 16.37 | 0.994 | 1.009 | 0.959 | 1.000 
12.31 | 893 | 1483 | 0.979 | 1.005 | 0.959 | 0.990 
14.43 | 11.48 | 1848 | 0.970 | 0.988 | 0.948 | 0.978 
13.35 | 11.94 | 16.50 | 0.972 | 0.981 | 0.956 | 0.97 
11.07 | 816 | 15.43 | 0.986 | 1.001 | 0.958 | 0.988 
10.44 | 851 | 12.52 | 0.991, | 1.016 | 0.977 | 0.993 

| 12.11 | 1.000 | 1.017 | 0.977 | 1.002 
718 | 6.05 | 8.18 | 1.009 | 1.021 | 1.001 | 1.010 
611 | 3.27 | 824 | 1.016 | 1.033 | 1.006 | 1.014 
525 | 318 | 6.95 | Lo19 | 1.08 | 1.005 | 1.014 
6.77 | 4.71 | 813 | 1010 | 1.02 | 1.002 | 1011 

















The Hefner unit for comparison is taken at the mean value of a 
large number of Hefner lamps examined in the course of several years. 
It was found that the illuminating power was, on the average, 3.5 per 
cent. greater in the winter than in the summer months. In April, 
May, October and November, 1894, and March, 1895, the illuminating 
power y was nearly equal to unity. Butin June to September, 1894, 
it was about 2 per cent. too low; and in December, 1894, and January 
and February, 1895, it was about 2 per cent. too high. In some months 
the variations are considerable. For instance, in May there are as 
much as 5 per cent. The lowest illuminating power found was 0,948in 
July, and the highest was 1.033 in January and February ; the corre- 
sponding volumes of aqueous vapor being 18.48 and 3.18. During the 
year the variation in illuminating power was 8.5 per cent., and the 
average deviation from unity was + 1.78 per cent. 

In the original definition of the Hefner unit, the atmospheric moisture 
was not considered. The error amounting on the average to only 
+ 1.78 per cent., the original definition suffices for all practical pur- 
poses. Where extreme accuracy is desired, the definition must state 
the amount of atmospheric moisture which corresponds to the unit 
value of the lamp; and since the value of the Hefner unit has been 
taken as the mean of a large number of observations extending over 
many years, the amount of moisture will be an average one. From 
equation I., making = 1, we find « = 8.8, and therefore the Hefner 
unit, according tothe official tests of the State Institute, is, accurately, 
the illuminating power of the Hefner lamp in air containing 8.8 vol- 
umes of aqueous vapor per 1,000 volumes of dry air. 
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The atmospheric moisture had been estimated in these tests by an as- 
piration hygrometer ; but a hair hygroscope, of which the deviations 
have been ascertained, may be used, and allowance made for these de- 
yicions. -The report describes the method of using a hair hygroscope 
of which the errors had been determined by comparison with aspiration 
tests ; but the example is valuable only for the particular instrument 
used. 

Effect of Atmospheric Pressure.—From observations already made, 
and by plotting out observed illuminating powers, it is shown that be- 
tween the limits 735 and 755 mm. (28.93 and 29.72 inches) barometric 
pressure, the effect of atmospheric pressure on the light is very slight. By 
calculation, it may be deduced that a change of 40 mm. (1.575 inches) cor- 
responds to a change of about 4.4 per cent. in the illuminating power. 
Some direct measurements were made in a chamber in which the pres- 
sure of the air could be varied, and fresh air .introduced at the same 
time. An access of pressure up to 150 mm. (5.9 inches) did not cause 
any perceptible alteration ; and adecrease of pressure by 150 mm. re- 
sulted in a diminution of 5.3 per cent. in the illuminating power. It 
was evident, therefore, that changes within the limits of ordinary at- 
mospheric pressure had not any considerable influence. 

Effect of Carbonic Acid.—This was ascertained by four series of ex- 
periments. The Hefner light was measured in pure atmospheric air. 
The room was then aired, and carbonic acid was introduced either by 
degrees or at once from a cylinder. The window wassubsequently open- 
ed at frequent short intervals, and the percentage of carbonic acid in the 
air was thus gradually reduced ; while deterioration of the air through 
removal of oxygen, owing to the presence of two observers in the room, 
was also avoided. The effect of each of the contaminated atmospheres 
so obtained on the photometric results was observed, while a sample of 
the air was taken near the lamp in a 5-liter flask, and the percentage of 
carbonic acid in it ascertained by Hempel's volumetric method. The 
hygrometer was read each time. 

Seventeen tests were made, the aircontaining from 0.6 to 13.8 volumes 
of carbonic acid per 1,000 volumes of dry air. If 2’ is equal to the 
carbonic acid content expressed in these terms, and y the illuminating 
power, the results, after correction for variations of aqueous vapor, give 
the following equation : 

y = 1,012 — 0.00722’ 

An alteration of one volume of carbonic acid per 1,000 volumes of air 
corresponds to a change of 0.0072 Hefner unit in the illuminating 
power, or a change of about 0.7 per cent. The amount of carbonic acid 
in the air of the freshly aired photometer room varied from 0.62 to 0.93 
volumes per 1,000—that is to say, by about 0.3 volumes ; and therefore 
the illuminating power in a large well ventilated photometer room 
would vary by only 0.2 per cent., or within the range of errors of ob- 
servation. Fresh air, therefore, is ail that is needed for measurements 
with the Hefner lamp. 

From the equations, it is evident that equal volumes of aqueous va- 
por and carbonic acid decrease the illuminating power unequally, or in 
the ratio of about 1: 1.3. This ratio may be explained by the supposi- 
tion that the decrease in illuminating power results from a lowering of 
the temperature of the flame through the heat taken from it to warm 
these diluents of the air needed for combustion. Between 0° and 200° 
C., the mean specific heats of equal volumes of carbonic acid and aque- 
ous vapor are as 0.429 : 0.387, or as 1:1.11. According to Regnault’s 
observations, the specific heat of carbonic acid increases with the tem- 
perature, and therefore at the flame temperature this ratio would be 
correspondingly increased. Though carbonic acid influences the illum- 
inating power to a greater extent than the same volume of aqueous va- 
por, in reality its effect is small, owing to the small quantities, compared 
with the aqueous vapor, present. 

Diminution of Oxygen.—That a withdrawal of a small amount of 
oxygen from the atmospheric air must cause a relatively great decrease 
in illuminating power, is evident, because such withdrawal entails a 
corresponding increase in all the other constituents, and especially in 
nitrogen. The normal proportion of oxygen—209 volumes per 1,000— 
being taken as a, and a’ = a— 2” being the volumes of oxygen in 
1,000 volumes of poorer air, and # and x’ being the volumes of aque 
ous vapor and carbonic acid respectively in both cases, the a volumes 
of oxygen in the first case will be accompanied by (1,000 — a) volumes 
of nitrogen, x volumes of aqueous vapor, and x’ volumes of carbonic 


acid ; and in the second case by ( 1,000 — a) volumes of nitrogen, 
s a volumes of aqueous vapor, and S az’ volumes of carbonic acid. 


These constituents of the air are, therefore, present in the second case 


4.82” of nitrogen, 0.0048 a” 2 of aqueous vapor, and 0.0048 x” a’ of 
carbonic acid. 

Let it be assumed, for the present purpose, that the nitrogen only in- 
fluences the light by lowering the flame temperature through abstrac- 
tion of heat. The specific heat of nitrogen would be 0.306, compared 
with 0.387 for aqueous vapor. Then since 1 volume of aqueous vapor 
per 1,000 volumes of air alters the illuminating power by 0.0055 Hefner 
unit, 4.82” volumes of nitrogen would cause a diminution in illumin- 
4.8 x 0.306 x 0.0055 

0.387 

about 2.2” per cent. The increase in the volumes of aqueous vapor 
and carbonic acid resulting from considerable contamination and dim- 
inution of oxygen would not of itself cause 1 per cent. variation in 
illumination power ; but a diminution of 1 volume of oxygen per 1,000 
volumes of air would suffice to bring about a decrease in illuminating 
power of 2 per cent. Therefore a sufficiently large and well ventilated 
room is a first requisite for testing with the Hefner lamp. Small rooms 
and closed photometers cause considerable errors. 

The differences between the observed illuminating powers and tees 
calculated by equation I bear evidence of a systematic variation inde- 
pendent of variations in pressure, temperature, and proportion of car- 
bonic acid. The small differences in the amount of oxygen in the air 
noticed by Professor Hempel may possibly account for these variations. 

The diminished accuracy caused by fluctuations of the flame from 
side to side is due to the observer at the cathetometer being unable to 
perceive small movements of the tip of the flame in the direction of the 
optical axis of the instrument, and therefore often giving the signal 
when the flame is slanting. The combination shown in the accompa- 
nying figure avoids this contingency, as it allows 
the flame to be observed simultaneously in two 
planes at right angles to one another. A carrier 
clamped to the burner cap supports three mirrors 
securely fastened to one another, and arranged so 
that the concave reflector 0 produces an image of 
the flame A on the surface forming the hypothe- 
nuse of the prism D, while the narrow plane mir- 
ror £ produces a virtual image of the real image 
in the same position as the flame itself. The up- 
per edge of His about 35 mm. (1.38 inches) above 
the top of the wick tube ; and therefore the tip of 
the flame will appear through the cathetometer to 
be cut into two by the mirror E, and between the 
parts is the image of the flame viewed in the di- 
rection AC. The flame is vertical when the three 
parts of it in the middle of the field of vision of the cathetometer coal- 
esce to form a continuous whole. 





ating power of a’ = 0.0212” Hefner unit, or by 
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EXPERIMENTS WITH THE PENTANE LAMP. 


These were made with a lamp of the most recent pattern. The report 
contains an illustration and description of the lamp, which is quite 
familiar to our readers.' For the experiments, the opening opposite the 
flame of the lamp was set to give a light of 1-candle power. It was ob- 
served that when the tip of the flame was near the upper or the lower 
edge of the slot through which it is viewed, comparatively large devia- 
tions from the lighting value occurred, and it was therefore considered 
advisable to use the lamp with the tip of the flame near the middle of 
the slot only. If the flame tip passed even slightly out of the range of 
the slot, the deviations became very considerable. The lamp attained 
a state of thermal equilibrium about 30 minutes after it had been lighted, 
and during this time the illuminating power increased, so that the final 
vaiue, at which it remained constant,was much greater than the initial. 
For exact measurements, the height of the flame required to be adjusted 
accurately as in the Hefner lamp. The flame height varies less, and 
thermal equilibrium is more rapidly established in the latter. Owing 
to the stronger draught in the pentane lamp, the flame is less easily de- 
flected than in the Hefner lamp. 

On theoretical grounds, it was found desirable to consider the light 
as issuing from a vertical axis parallel to the axis of the flame, and 
about midway between that and the cylindrical screens on the side fac- 
ing the dise. If the axis of the flame were taken instead, the illuminat- 
ing value would be about 1.7 per cent. greater at (say) 600 mm. (23.6 
inches) than if measurements were made from the axis above defined. 
For the present work, this axis in front of the flame axis was taken. 

Effect of Atmospheric Moisture.—Some 75 observations were made, 
and the results of all showed that, for quantities of aqueous vapor vary. 
ing from 4 to 18 volumes per 1,000 volumes of dry air, the illuminating 








by the following number of volumes more than in the -first case : |, 


1, The lamp isdescribed in Dibdin’s “Practical Photometry.” 
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power y expressed in Hefner units, depended on the volumes of aqueous 
vapor 2, according to the following equation : 

y = 1,232 — 0.0068 = 1.232 (1 — 0.00552) 
provided the tip of the flame was midway between the upper and lower 
edges of the slot. 

A change in the moisture of 1 volume per 1,000 volumes of air altered 
the illuminating power 0.0068 of a Hefner unit, or by about 6 per cent., 
which was only slightly more than the alteration of the Hefner lamp. 
The deviation of the illuminating power calculated according to the 
above equation from the observed illuminating power was, on an aver- 
age, + 0.81 per cent. on the illuminating power, the greatest deviation 
being 1.6 per cent. These figures are about double those found for the 
Hefner lamp. With the volume 2 of aqueous vapor per 1,000 volumes 
of dry air, the equations for the Hefner and pentane lamps give the fol- 
lowing ratio between the illuminating powers of the two lamps: 

Pentane lamp _ 
“Hefner lamp = 1.175 (1 <p 0.0002 2). 

With all proportions of aqueous vapor that need consideration, this 
ratio gives nearly 1.17 in all cases ; and hence the pentane lamp tested 
had an illuminating power 2.6 per cent. greater than the English can- 
dle, on the basis of the ratio between the Engiish candle and the Hefner 
unit being 1.14,which was the mean value found by the State Institute 
from a large number of comparisons. 

Effect of Atmospheric Pressure.—According to the observations, 
this was greater for the pentane than for the Hefner lamp. The follow- 
ing equation expresses the change in illuminating power z by a baro- 
metric change of b mm.: 

z = 0.00049 (6 — 760). 
If 6 = 40 (1.57 inches) then the change in illuminating power is about 
2 percent. Consequently, in measurements made with the pentane 
lamp, the height of the testing room above sea level should be taken 
into account. 

It follows, from the experiments of the State Institute, that the Hef- 
ner lamp is decidedly to be preferred for testing purposes to the pentane 
lamp. 








Saving Fuel in a Large Oil Refinery. 
acuiinecs 

Dr. Chas. E. Emery, in a paper before the Am. Society of Chemical 
Engineers, on the topic named in the heading, says that one of the 
most interesting professional engagements during the past year has 
been the study of conditions obtaining in the large oil refinery of the 
Tidewater Oil Company, at Bayonne, N. J., with a view of recom- 
mending means to obtain a saving of fuel. An incredibly large 
amount of steam is required in such a place. It is used for power to 
operate the engines for the various manufacturing establishments— 
such as barrel, can and box factories; to operate steam pumps to trans- 
fer the oil and finished products to different parts of the yards ; to press 
out the paraffine or wax from the heavier oils; to operate hydraulic 
presses for higher pressures; to pump water in large quantities for 
cooling purposes, ammonia for refrigeration, etc. Some steam power 
is also required for electric lighting. A very large part of the steam 
supply is, however, required for various heating operations connected 
with refining. 

In the refinery referred to there were 5,500 horse power of boilers, 
installed in four boiler houses in different parts of the grounds, which 
boilers were originally forced much beyond their capacity a great deal 
of the time. The coal consumption for steam purposes amounted to 
about 64,000 tons per year, independent of which a very large quantity 
was consumed directly under oil stills. The question of the saving of 
fuel had been agitated before the writer was consulted, and some sav- 
ings made by separating the boilers for two different departments in 
the refinery, so that each could be held responsible for its own con- 
sumption. It had also been considered that there were some connec- 
tions between the different boiler houses which could be simplified, as 
it had been found necessary to keep all the boiler houses in operation 
nearly all the time. 

The executive officers had also entertained a proposition from the 
prominent electric companies to erect a central electric plant for gen- 
erating alternating current, it being proposed to substitute 
alternating motors for all of the steam engines in the establishment, of 
course putting in new pumps adapted for operation in this way. The 
cost seemed so large that the writer was consulted as to the best method 
desirable under the circumstances. 

It was found that the executive officers at the refinery had studied 


es, 


the causes of the large consumption of steam. One of them had, some 
time before, sent to the writer for a copy of experiments which he had 
made on the cost of steam power with ordinary steam pumps, which 
led to an investigation of the cost of power with the large pumps of 
the refinery, the method generally adopted being to ascertain the 
weight of exhaust steam delivered through a temporarily arranged 
surface condenser, or, in some cases, the extra weight caused by ex. 
hausting directly into a vessel of water, the water used being compared 
directly with the theoretical power obtained from the gallons pumped 
and the pressure of delivery. 

It was found that many of the steam pumps were using as high as 
240 pounds of water per net horse-power per hour, and only in excep. 
tional cases could one be found which could deliver a horse-power 
with as low as 80 pounds of feed-water. The general impression 
seemed to be that the steam pumps were requiring, on the average, 150 
pounds of water per horse-power per hour. The advantages of using 
exhaust steam were also appreciated to a certain extent, as exhaust 
steam pipes were being erected and connected so as to keep the various 
stills and tanks warm during the winter. 

The preliminary report of the writer, which was not based on full 
knowledge of all that had been done before, corroborated the opinion 
of the officers as to the causes of the large consumption of steam, but 
considerably modified the suggestions as to the methods of reducing the 
same. The large electric plant was not approved. A smaller electric 
transmission was recommended to reach various outlying points where 
steam had to be transmitted a long distance at very great expense in 
condensation, independent of the power developed, since it was neces- 
sary in winter, and desirable in summer, to keep the pipes warm all the 
time, although the power was, at many of the points, used only 
occasionally. 

An extension of the exhaust system was recommended even if it be- 
came necessary to increase the back pressure, and it was recommended 
that a number of power stations be established in which would be 
erected good high-pressure non-condensing engines vperating power 
pumps to take the place of the numerous steam pumps in different 
parts of the works, the exhaust from such engines to enter the exhaust 
mains and to be used for heating purposes. It was pointed out as de- 
sirable that the changes be made somewhat slowly, so that experience 
gained at one plant could be applied at another, and so that the class 
of engine best adapted for the purpose could be determined. Evidently, 
if all the exhaust would eventually be required a cheap form of engine 
could be used, and, if the contrary was the case, good compound con- 
densing engines could be used at some of the locations. 

The suggestions were adopted, and considerable work has been done 
under the immediate directions of the executive officers in consultation 
with the writer. At the present time the system of local plants opera- 
ted by high-pressure steam-.engines and power pumps has been applied 
at two points in neighborhoods where the least exhaust steam is required, 
and the exhaust steam from nearly all the engines and the large num- 
ber of wasteful pumps has been collected and used at a pressure of 
about 10 pounds in the steam stills, the result showing that nearly all 
of. it could be utilized. 

The result of the work thus far accomplished has been to reduce the 
coal consumption for steam purposes fully one-half, or about 32,000 
tons per year. The saving has grually increased from the time the 
work was commenced, and has been 54 per cent., compared with the 
previous year, for the last three months, though the entire work laid 
out is not yet complete. One of the four boiler houses has been closed, 
and experiments are in progress to ascertain how many more boilers 
can be shut down without forcing the remainder above the economical 
limit. 

The principal part of the saving has been due to the use of exhaust 
steam. Its application in steam stills required experiment, so the re- 
sults could not have been accomplished without the hearty co-operation 
of the executive officers of the establishment. Before the changes the 
yards were overhung by clouds of escaping steam; now hardly any 
is visible. In comparison, it seems like Sunday, or asif the work were 
stopped, whereas, actually the output is, at times, greater than before, 
The fact that so much exhaust steam could be utilized has somewhat 
modified the original plan of dispensing with all the steam pumps. At 
points where there is little condensation due to exposure, evidently the 
lack of efficiency is of minor importance, as the heat passes on and is 
utilized for heating purposes. In outlying districts, however, there 
was a largé amount of condensation in pipes and pumps, necessarily 
located out in the air in many cases, to avoid danger from fire. A 
number of these pumps have been housed so as to save loss by conden- 





the problem very thoroughly, and that they knew in a general way 


sation, and power pumps will be substituted for others in another sub- 
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station, thus reducing the surplus of exhaust steam, when improve- 
ments will be stopped for a time until experience indicates the desirabil- 
ity of further change. 

The question may be asked why it was decided to give up the electric- 
power system. The principal reason was that it was quite expensive, 
and, moreover, not warranted by a balance of the advantages for a 
location where much of the exhaust steam could be used for 
heating purposes. Even if interest on first cost were neglected, the 
quantity of exhaust steam which could be utilized for heating 
purposes would be many times as much as the steam required 
to operate the dynamos. This last steam had to be supplied as well as 
the first, and, if supplied through steam engines, the power could be 
developed with only the extra cost due to heat lost in the performance 
of work, which is comparatively trifling in such a place, and the heat 
lost by radiation during transmission. So long as the heat lost by radi- 
ation was less than the cost of the power in the best compound engines, 
the use of the latter was not warranted even on economical considera- 
tions, and when the cost of the electric plant was considered, the bal- 
ance was decidedly in favor of the plant finally decided upon. It does 
not follow that this decision would apply as a general rule. Every 
case must be decided on its own merits, but in making such decision 
great pains must be taken to obtain the probable results in practice 
rather than those which have been shown under experimental conditions. 

The small electric transmission plant previously referred to is now in 
operation. It is a three-phrase alternating system, put in by the Gen- 
eral Electric Company. A 75 kilowatt, 550 volt generator is provided, 
it having been decided on consultation, to make it large enough to fur- 
nish all the incandescent lights then supplied from three small plants 
in different parts of the yard. There are about 60 horse-power of 
motors distributed at outlying points, the units varying from 5 to 
30 horse-power. The electric conductors displace about 2,000 feet of 
steam pipe of various sizes, which it was necessary to keep hot winter 
and summer. In locations where gases exist that a spark would light, 
the variable starting resistance has been omitted from the motors, and 
the switch-blades are immersed in oil, so that the electric apparatus is 
absolutely sparkless. The change has improved the electric lighting, 
and the motors are also operating quite satisfactorily. 








The Vulcan Combination Boiler. 
ange 

Messrs. William M. Crane & Co., of this city, who are quite well 
pleased over the favor with which the Vulcan combination boiler has 
been received, recently wrote 
us respecting its merits. They 
assert, in fact, that the Vulcan 
combination boiler has fully 
solved the hot water problem, 
and solved it in a most econ- 
omical manner. The boiler 
can be connected in the same 
way as the ordinary range 
boiler is connected to a coal 
range, thus taking the place 
of the old boiler ; but the con= 
struction is such that when 
the coal range is not in use 
hot water can be obtained at 
once by simply lighting up 
the gas attachment, making 
practically an instantaneous 
* water heater, with the advan- 
tage that hot water can be 
drawn from any part of the 
house supply. 

Hot water can be obtained 
from the use of the coal range 
independently, or from the 
gas, or from both at the same 
time, without necessitating 
any change whatever since 
no stopcocks are used, and 
| perfect circulation is obtained, 
=| Whether the heating agent is 
either gas or coal. 

Referring to the illustra- 
tion, the coil within the boiler forms a complete water back, which can 
be utilized at will by lighting the burner and not in the least interfer- 








ing with the circulation to the water back in coal range. When hot 
water is drawn, the ball which closes the inlet is forced up and shuts 
off the passage to the outlet, thereby preventing cold water from being 
drawn direct, asall the water is then forced through the coil connecting 
at the top of the boiler and becomes heated in the circulation of the coil. 
A perfect circulation is obtained, whether gas or coal is used for heat- 
ing, the action being independent in either case, while at the same time 
neither one interferes with nor checks the other. 

The coil is made of one-half inch seamless copper tubing, and extends 
the full length of boiler. It is confined in an iron casing which con- 
veys all the heat from the gas burner close to the coil, and all products 
of combustion can be carried off from the top of the boiler by means of 
a 3-inch pipe connected with any flue. The boiler is heated by the coal 
range on the ordinary principle. The capacity of the boiler is 30 gallons. 








Wire Rope Haulage, Its Use and Abuse. 
nia 
[Read by Mr. T. E. Hughes, M.E., at the January meeting of the Ohio 
Institute of Mining Engineers.] ~ 

For underground haulage, there are to-day, generally speaking, three 
systems in operation in the bituminous coal regions of this country : 
ist, the tail rope system ; 2d, the endless rope, and 3d, the electric sys- 
tem. Each system has its good points as well as its weak ones ; and no 
engineer or coal operator should let any influences have a bearing upon 
which method he will adopt other than those produced by the conditions 
as he finds them at his particular plant. 

A general rule to be observed by all as to the manner of operation 
would be one of the worst things to meet with in coal mining. Let me 
right here quote literally from an article read before the mining en- 
gineers of Western Pennsylvania, as follows: ‘‘It is very essential in 
deciding which system of mechanical haulage is best adapted to any 
particular mine, to carefully consider all the conditions to be contended 
with.” 

This vital point that is here reiterated covers the true secret of a suc- 
cessful haulage system, be its manner of operation what it may. Hence 
you will see that any remarks of the author of this paper will have to be 
considered in a general way, produced by observation of various plants 
working under very dissimilar conditions, and the suggestions being of 
a general nature and not applicable to any particular plant until first 
the conditions of said plant have been carefully studied out. 

Generally speaking, a tail rope system produces more satisfactory re- 
sults than the endless rope system. First, we can use a tail rope sys- 
tem in single gangways by carrying the tail rope between the tracks, 
alongside the track or overhead. An endless system, generally speak- 
ing, calls for a double gangway to produce economic results—i. e., the 
carrying in of empty cars at the same time the loaded ones are being 
taken out. This is the first reason why the writer would advocate, 
where the plant admits of so doing, the use of a tail rope system. 

The next reason, and it cannot be considered too carefully, is the ob- 
jectionable feature of the endless system—. e., friction. Friction, re- 
duced down to mechanical results, means nothing more nor less than 
wear and tear at points of contact; and if said friction or wear and tear 
must produce the moving or grasping the load we propose carrying, it 
certainly means wear and tear of something, at some point. 

There are several methods of fastening to or attaching the loaded 
train of cars to the endless system, one being two pulleys mounted on a 
small truck, each nearly touching the other at the face of said pulleys 
or sheaves when out of service, the shafts carrying these two pulleys 
being connected together by a right and left hand screw. When said 
screw is revolved it widens the distance between the pulleys, and the 
endless rope being passed around said pulleys, becomes taut, friction 
accrues, and eventually by friction the rope takes a permanent grip on 
the pulleys and the train is moved. 

Another system, and one more commonly used, is to mount on a 
small truck a device working on the principle of a vise operated by a 
screw. This, again, by the closing of the vise, makes contact with the 
rope, which, when the friction has been overcome, makes the attach- 
ment a permanent one, and the load moves. 

In operating a wire rope, be it for haulage or other purposes, avoid 
friction as you would poison. If for no other reason, I would, at all 
times, advocate putting in a tail rope system for the foregoing reason, 
even if no other reasons or conditions warrant so doing. A tail rope 
system, properly put in, with a boilér capacity and power of engines 
being 25 per cent. in excess of any possible requirements, will, in nine 
cases out of ten, produce the greatest result for the capital invested. 

It may have occurred to some of you by this time that I have not re- 
ferred to the fact that a tail rope system calls for about 50 per cent. more 
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rope than an endless system. True; but actual experience by the rope 
makers, I think, will demonstrate the following to be a fact : Conditions 
being equal, two plants side by side, going into a heading 10,000 feet 
from the power house, with a tail ropesystem calling for 30,000 feet of 
rope, and another with an endless system, like distance and under like 
conditions, if such a plant ever existed, would result in the tail rope 
lasting twice as long as the endless rope, producing a saving of 33 per 
cent. on rope bills, where 50 per cent. more rope is in operation—this 
coming from the necessity of replacing the endless rope twice as often 
as the tail rope. 

Let me now refer to one or two tail rope systems working under fav- 
orable conditions that have produced very satisfactory results, and, in 
a general way, could and should be duplicated anywhere in the United 
States where the coal to be handled would warrant the investment. 

First, there is a plant within 25 miles of Pittsburgh, operating the 
tail rope system, the length of haul being 10,500 feet. This, as you see, 
calls for 10,500 feet of main rope and 21,000 feet of tail rope. Their en- 
gines are 14x24; drums, 6 feet in diameter. They work under 80 lbs. 
steam pressure ; they haul a maximum of 90 cars per trip, loaded as 
follows: Coal, 4,000 Ibs.; tare, 1,500 lbs.; gross, 5,300 lbs. There is 
but httle gradient, and that is a maximum of 14 per cent. against these 
empty cars—that is, in favor of the loaded cars. They make 16 trips, 
and it takes 40 minutes to make a trip. The engines are geared four to 
one. They use for the track a 30-Ib. steel rail well ballasted. Rollers 
are 20 feet apart. The roadbed is on a coal bottom, under which is a 
hard fireclay, and under this fireclay a limestone. This, as you will 
see, gives what might be termed an almost ideal condition for a road- 
bed in a coal mine. The mine is well drained fo the opening or open- 
ings. 

Again, I have in my mind’s eye a plant within 200 miles of Pitts- 
burgh. The engines are 20 x30; they are geared three to one ; they 
develop 450 horse power while hauling the trip of 40 cars up a grade of 
lin 20. The gross tonnage of load is 234 tons 880 lbs., divided as fol- 
lows: Coal, 160 tons ; cars, 60 tons; weight of rope, 14 tons 880 lbs. 
The haulage is 9,000 feet from the heading to power house. They use 
a 1}-inch hauling rope, and a }-inch tail rope. One of the main ropes 
on this latter plant is still in service, and its mate was taken off this 
last summer. I forgot to state that this is a double tail rope system. 
The main rope and tail rope taken off last summer hauled 1,200,000 
tons of coal. Consequently you will find, by a short process of figur- 
ing, the cost of the rope per ton of coal hauled. 

The plant first referred to does not have any conditions of grade to 
speak of ; in other words, the maximum grade is 1} per cent. in favor 

of the load. They have hauled out over 1} million tons of coal with 
30,000 feet of 3-inch crucible steel haulage rope, costing as you willsee 
2, 4-10c. per 1,000 tons for haulage. 

Having now referred to a couple of plants hauling coal with favora- 
ble commercial results, I now want to switch back again to general 
conditions to be observed for operating rope haulages, be they endless 
or tail rope. Perhaps one of the most vital and beneficial changes that 
our engineers have made is that where we have to make a turn in our 
gangway at a right angle (or nearly so), they now, whenever it is pos- 
sible, introduce the reverse curve to overcome the strain resulting from 
using a guide wheel or carrier. By using the reverse curve, you can 
see at a glance, we get a much greater radius, and naturally much less 
bind or set in the rope, than under the old conditions. Observe that 
the mine engineer will reverse the conditions of the steam railway en- 
gineer in the following way: Your inside rail must be elevated above 
the level of your outside rail, owing to the fact that the pull of the rope 
will have a tendency to increase friction if the rails are on a level, 
while on the contrary it is a question of momentum to be overcome 
when a railroad engineer of a steam road elevates the outside track in- 
stead of the inside, as the mining engineers do. 

It will not do to leave the discussion without noticing another important 
factor ina well equipped plant, the kind and construction of the rope that 
you use. The kind most commonly used for haulages is composed of 
six strands of seven wires each laid around a hempcenter. The wires, 
generally speaking, are of steel. A rope that has received more atten- 
tion than it merits is what is known asthe ‘‘ Lang-Lay rope. Thisropeis 
composed of the same number of wires and strands as the commonly 
used haulage rope, but differs in this respect. The strands when being 
twisted together are being twisted in the same direction as the wires 
have been in each particular strand. This produces a much more flex- 
ible rope than the rope made in the way known as a standard lay. The 
strands in the standard laid rope are laid up in the opposite direction to 
the lay of the wires in the strand. 

A flexible rope is a desirable one, if we do not sacrifice some element 
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of vital force equal to or greater than what we gain in flexibility, 
There are exceptional cases (which the discussion of this paper may 
bring out) in which the lang-lay rope is the most advisable, but yener. 
ally speaking the lang-lay rope does not give as good service as the 
standard lay. 

By examining a section of a lang-lay rope, you will see that the wires 
run over the pulleys at an angle of about 45 degr.es. If every pulley 
is in an ideal condition, 7. e., ranning true, well lubricated, and in first. 
class condition, the construction of the rope will not make a materia] 
ditference in the life of the same, but, are these condition ever lived up 
to? Wesay ‘‘no;” consequently, at just exactly the ratio of the con. 
dition of the passing from the ideal to the actual, at that ratio does 
friction come in in the wear of the wires on the lang-lay rope over aud 
above what would be the case with the standard lay. 

To further illustrate this, you will notice that when a mechanic jg 
using a file in filing a piece of metal, he takes the position of the file 
at exactly the same angle at which these wires are laid to produce the 
best results, 7. e., the angle that will cut or wear away the metal to the 
greatest amount with each stroke of the file. If the mechanic will do 
it with that object in view, does not the same result follow with the 
lang-lay rope, when passing over the pulleys full of grit and dirt, 
Such being the case, rope manufacturers, generally speaking, recogniz- 
ing this fact, have insisted on the use of the standard lay rope to pro- 
duce the best results for the operator. You will notice in the standard 
lay rope, that the wires lie parallel with the motion of the rope, and for 
this reason, when passing over pulleys expose the smallest amount of 
surface of each wire for friction that is possible, and by so doing has a 


‘tendency to slide over the pulleys rather than scrape them. 


Again using the file for anillustration; if you put the file in the 
mechanic’s hand, and tell him to push it over the metal he is filing, 
with the teeth of his file parallel with the motion of the stroke, he will 
at once tell you that his file will slide over the material instead of cut- 
ting it. This illustration will best serve my purpose, in indicating why 
the lang lay rope will not give as good service, generally speaking, as 
the standard lay. There are, as I have intimated, exceptional cases 
where the lang-lay rope will work, but only exceptional, they being, 
perhaps, controlled by the following conditions: A high speed motion, 
very small drums, and numerous angles in the operation of the 
plant. 

Under these conditions perhaps it might be advisable to use the lang- 
lay, on account of its extra flexibility over and above the ordinary 
haulage rope made of seven wires to the strand ; and even in this con- 
dition, it is a question which only a rope manufacturer should decide, 
as to whether a rope made of 19 wires to the strand, standard lay, 
would not give better service than a rope made lang-lay seven wires to 
the strand. This illustration once more forces upon us the fact that 
friction is an expensive luxury, and only those who need not care what 
the expense of the luxury is should ignore its cost. 

Before leaving the subject of haulage, we might be considered behind 
the time if we made no reference to the latest development, namely, 
electric haulage. Electric haulage, as being introduced to-day, means 
haulage by traction ; and, getting back to our old hobby again, trac- 
tion means friction. The problem—a simple one—is, to move a given 
load (the power needed it is presumed we have at our command) by a 
sufficiently heavy motor to give us the required traction, in other 
words, sufficient to reduce the friction between the motor wheels and 
the rail to nil. This, after careful investigation, I am firmly convinced 
has, as yet, not been successfully accomplished, looking at the question 
of commercial economy and success. 

Of course, I realize that this remark will bring down upon my un- 
protected head an avalanche of criticism from our electrical engineers, 
yet, I will frankly say right here, that if I am mistaken, I am as anx- 
ious as they are to see the error of my ways, and only too gladly will 
make due apologies, and concessions for such discrepancies as they may 
point out tome. But, as I now see it, there is not in operation to-day, 
to my knowledge, an electric hauling system giving the desired 


mechanical results, that I would not be willing to guarantee to exceed 
said mechanical results on less than 75 per cent. of the capital invested 
in the electric installation, by substituting wire rope. If this is so, 
electricity is as yet, economically speaking, a failure. 

Let me close these remarks by suggesting that some of the rules that 
are given us for success, when seeking happiness, will apply with equal 
force in seeking coal: Avoid friction. ake the best of care of the 
health of your plant. See that all things work in harmony. See that 
the joints are well lubricated. See that each part of the plant performs 
its particular duty. See that it gets the daily care that it should have 
to enable it to do to-morrow’s work as ably as it did to-day’s, and rest 





assured it will live to a ripe old age, and make all happy who come in 


contact with it... 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. | were being built, but ever since they have been operated has continu- 


Sse 

From the report of Chief Engineer Park, to the Director of Public 
Works of the city of Philadelphia, respecting the operations of the Gas 
Bureau for the last year, the following is gleaned : 


Sales of gas, tar and coke. ................... $3,092, 589.94 
Brow FORM eN cae epics veaececeehseeselnects 621.52 
Rent of purifying house, Richmond district. . 5,000.00 
Stock of coal on hand...........seceeecseees 66,913.16 








Gtock of COMO OM. BANE.....000ccccscvccosoccs 23,625.82 

Due for gas sold, and value of stock in hand.. 655,074.90 

Hine for FOMMIUMIG, GEG. '. oa ssc cccccscccececse 12,203.85 

Matorigh Gl TMG; ONO i605 cp csc ch obesvivecksed 25,857.27 
$3,871,886.46 

Pisa] antl GUM NE MME 5 oo set cikccccknaticaccne $138,272.44 

Tae [OP MARIE COME. oo cece nciiccennscteccys 644,294.32 

eke) 160 MN 6s Sn be Se wls-< awn ieae oses s 14,882.24 

TnloviGlGt TRE ss kink dco s coctvevescoe soe 62,758.75 

Payments, account manufacture ............ 1,449,251.84 

Payments for gas purchased................. 600,000.00 

PPI TUNED wc pnicdencds se cdcanccocten 288,781.71 

Miscellaneous, salaries, etc.................. 389,055.60 

WpOTG BANE Sie SiS éies 004 cccbacswanvdssadiene 284,589.56 
$3,871,886.46 








The gas manufactured during the year was 4,422,752,000 cubic feet, of 
which 2,728,665,000 cubic feet were made by the city, and the balance 
was purchased from the operators of the water gas plant at the 25th 
ward works. The total quantity of gas made since the works were 
started was 80,190,630,000 cubic feet. Of the gas manufactured by the 
city in 1895, the output at the different stations was : 

NG sss sv inda Shs pn oaek - 375,952,000 cubic feet. 

Point Breeze 1,389, 228,000 

Ninth ward 962,885,000 


The average daily production was 12,117,128 cubic feet, as compared 
with 11,261,372 cubic feet in 1894. There were 286,797 tons of coal car- 
bonized during the year, the average yield of gas therefrom being 4.76 
cubic feet per pound carbonized, and the average candle power of the 
product was 19.04. Of the gas produced, 2,744,496,000 cubic feet were 
delivered to private consumers ; 520,707,106 cubic feet were consumed 
in the street lamps ; 26,895,700 cubic feet were taken by the city public 
buildings ; the almshouse absorbed 20,113,500 cubic feet, and 15,964,100 
cubic feet were used in the public schools. The quantity charged to 
leakage, or as unaccounted for, was 102,140,315 cubic feet. There 
were 6,535 meters and 7,106 services added during the year, the number 
of each in use now being : Meters, 160,082 ; services, 204,126. 


ay 


ee) 


““ 


ee 





THE proprietors of the Florence (Ala.) Gas Light and Fuel Company 
have authorized Superintendent Baum to announce that hereafter those 
who pay their bills promptly (on or before the 5th of the month) will 
be supplied at the rate of $2 per 1,000 cubic feet, which is in effect a 
concession of 50 cents per 1,000 from the old rate. The Company has 
also completed an addition to the capacity of its carbonizing plant. 





THE plant at Phoenix, Ariz., is to be reconstructed. It will stand 


such an operation. 





THE electric light suppliers at Rahway, N. J., early this month, put 
a new selling schedule in force, the results of which are peculiarly sat- 
isfactory to the local Gas Company. The electric schedule shows an 
increase of about 80 per cent. in the instance of an incandescent lamp 
service, and Superintendent Horton just now is busy connecting up old 
services and putting in new ones for those who wish to ‘‘do business” 
with the Gas Company. 





JUDGE MITCHELL, of the Minnesota Supreme Court, has pronounced 
against the Stillwater Gas and Electric Light Company, in the case re- 
cently argued before the court, and indexed as, ‘‘Jas. Matthews, re- 
spondent, vs. Stillwater Gas and Electric Light Company, appellant.” 
A syllabus of the opinion is appended : 

‘Action to enjoin the maintenance of a nuisance caused by the es- 
cape of nauseous and offensive gases from a gas plant, and smoke, cin- 
ders and soot from an electric light plant, owned and operated by de- 
fendant, into and upon the adjacent premises of the plaintiff. That 
part of the plant constituting the gas works had been operated by de- 
fendant for 15 years, but had been enlarged and the mode of making 
gas changed within that time. That part of the plant constituting the 
electric Jight works had only been built and operated about 8 years. 
The plaintiff did not object to the construction of the works while they 


ously objected to and remonstrated against the acts creating the nuis- 
ance. Held, that the plaintiff is not estopped by his conduct from ob- 
jecting to the continuance of the nuisance. Also, that defendant has 
not acquired a right by prescription to maintain the nuisance. To con- 
stitute an adverse use requisite to maintain a right by prescription to 
maintain a nuisance, the nuisance must have been continued in sub- 
stantially the same way and with equally injurious results for the en- 
tire statutory period. Judgment affirmed.” The Company will ap- 
peal. 

Ir is understood that the San Francisco Gas Light Company will 
purchase the property of the Young Men’s Christian Association, which 
site is well situated to further the object the Company has in view—a 
desire to have its offices in a central location. The Association’s land 
and buildings are on Sutter street, near Kearney, a location in every 
way vastly more desirable than the present First and Howard street po- 
sition of the Gas Company’s office possessions. Of course the building 
will have to be remodelled to meet the Company’s needs. 








WritinG of the San Francisco Company reminds us that at their an- 
nual meeting the shareholders named the following Directors : Joseph 
B. Crockett, Adam Grant, George W. Prescott, Levi Strauss, A. H. 
Payson, Daniel T. Murphy and J. Downey Harvey. Subsequently the 
Directors named the following officers: President, Joseph B. Crockett; 
Secretary and Treasurer, W. G. Barrett. The Company had a prosper- 
ous year, a feature thereof being the success which followed the greater 
attention given to pushing the use of gas for purposes other than illum- 
ination. 





Mr. CHARLES J. LUTHER has resigned the position of Superintendent 
of the Long Branch (N. J.) Gas Light Company, owing to the recent 
absorption of that plant in the system of the Consolidated Gas Com- 
pany, of New Jersey. 





AT the postponed annual meeting of the shareholders in the Little 
Falls (N.Y.) Gas Light Company the Directors chosen were: Capt. W. 
Henry White, Fred. I. Small and E. P. Callender. The Directors sub- 
sequently named the following executive management: President and 
Treasurer, Capt. W. Henry White ; Vice-President, Fred. I. Small ; 
Secretary and Superintendent, E. P. Callender. 





Last week we reported the formation of the Standard Gas Company, 
the field of operation of which was said to be Montreal, Canada. The 
purpose of the Company, however, is merely to exploit upon the Cana- 
dian market air gas machines of the type known as the ‘‘ Lawrence Gas 
Mixer and Atomizer.” The machines are protected by Canadian letters 
patent, numbered 44,943. 





Last month the proprietors of the New Haven (Conn.) Gas Company 
forwarded to Chief Kennedy, of the New Haven Fire Department, a 
check for $100, the proceeds of which are to go into the treasury of the 
Firemen’s Relief Fund. The donation was prompted by the clever 
work performed by the firemen during the conflagration on Crown 
street, New Haven, which followed that explosion brought about by 
the experiments of some amateurs with acetylene gas. At one time it 
looked as if the flames would reach the Gas Company’s office building, 
but Chief Kennedy and his men saved the premises. 





At the annual meeting of the St. Thomas (Canada) Gas Company 
the Directors chosen were: J. Farley, J. H. Still, M. A. Gilbert, D. K. 
McKenzie, John Baird, J. N. Scatcherd and J. C. Duffield. The Di- 
rectors then named the following officers : President, J. Farley ; Vice- 
President, J. H. Still ; Secretary and Treasurer, M. A. Gilbert. 





A CORRESPONDENT at Manchester, N. H., writing about the annual 
meeting of the Pittsfield (N. H.) Gas Company, which concern manu- 
factures a naphtha gas of doubtful quality, and which he asserts would 
find it beneficial to overhaul its plant, says that after Mr. C. H. Carpen- 
ter had been elected President and Mr. N. S. Drake had been appointed 
Clerk, a lively discussion ‘‘ followed a proposition to reduce expendi- 
tures by the consolidation of the offices of Treasurer, Collector and Su- 
perintendent, some of the members contending that the duties thereof 
could easily be performed by one man, thus making a substantial sav- 
ing to the Company. The dissatisfaction seemingly was based on the 
fact that the receipts for 1895 were larger than those of any other year 
in the Company’s trading, still the net income was insufficient to permit 
the payment of a dividend. The officers retorted that the increased ex- 
penditures were largely due to extraordinary expenditures on account 








of the wear and tear of former years. The matter was finally compro- 
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mised by consolidating the offices of Treasurer and Collector, and Mr. 
- J. A. Goss was appointed to the dual position. Mr. C. H. Lane was ap- 
pointed Superintendent. The report for the year showed that while the 
gross output and the number of consumers had each been increased, 
the consumption per capita was less than that of the year 1894.” 





THE new gas rate at Charlotte, N. C., shows, for an illuminating use, 
&@ maximum price of $2 per 1,000 and a minimum of $1.50 per 1,000, ac- 
cording to the monthly consumption. The rate for fuel purposes is: 
Maximum, $1.60 per 1,000; minimum, $1.30. 





‘* OBSERVER” forwards the following: ‘‘ The reduced rate for gas at 
Norwich, Conn., took effect on the Ist inst. Substantially, the terms 
are these: For illuminating purposes, $2 per 1,000, with 5 per cent. off 
for prompt payment (within 10 days) on monthly bills of $10 and under; 
10 per cent. off on bills over $10 and under $20; 20 per cent. on bills of 
$20 and upward. The fuel rate, for gas so supplied through special 
meter, $1.40 per 1,000, with 10 per cent. off for prompt payment. The 
Company proposes to keep a full line of gas cooking and heating ap- 
paratus, suitably displayed in its Shetucket street offices, and will dis- 
pose of the goods at net cost to itself. While we all regret the changed 
conditions of the Company that necessitated the retirement of Mr. Gill- 
mor from the Superintendency, it is nevertheless a fact that Mr. Samuel 
Hurlbut, the present Manager, is a wideawake and thoroughly com- 
petent man.” 





WE understand that the Commen Council, of Cripple Creek, Col., 
has voted a 30-year franchise for the operation at that point of a gas 
works to George M. Meyers and his associates, of Kansas City, Mo. 
The Company may charge a maximum rate of $3 per 1,000 cubic feet. 
The syndicate represents the American Incandescent Gas Company, 
and it is regrettable that Cripple Creek did not make a wiser selection. 





AT the annual meeting of the Waterbury (Conn.) Gas Light Com- 
pany no change was made in its official management. The special 
business of the meeting was to consider the matter of accepting the privi- 
lege granted by the last Legislature in the form of an amendment to the 
Company’s charter, under which authority has been given to it to lay 
pipes, etc., outside the limits of the city, in the town of Waterbury. 
Also, to authorize the Directors to execute a lease of the lot and build- 
ings thereon, recently acquired, to the United Gas Improvement Com- 
pany, in order to more fully carry out the provisions of the lease now 
in force. Both provisions were affirmed. 





- Ir is believed that a gas plant will be constructed at Argentine, Kas., 
by those interested in what is known as the Hoag combination. 





Apvices from Louisville, Ky., are to the effect that the City Council 
of Henderson, Ky., has awarded a contract for the rebuilding of the 
generating system of the Henderson City Gas Works to the Parker- 
Russell Mining and Manufacturing Company, of St. Louis, Mo. 





AT the annual meeting of the Equitable Gas and Electric Company, 
of Utica, N. Y., the Directors chosen were: W. T. Baker, John Fox, 
H. Keene, J. P. Miller, Casimir Tag, E. J. Jerzmanowski, H. Geb- 
hard, A. R. Pick and E. Balthasar. The Directors named the following 
officers: President, Casimir Tag; Vice-President and Treasurer, H. 
Keene ; Secretary, J. P. Miller; General Manager, E. A. Pinkney. 





Mr. Harry 8. Moraay, formerly with the Chicago Gas Light and 
Coke Company, has accepted a responsible position with the Excelsior 
Coke and Gas Company, of Topeka, Kas. 





THE Salem (Mass.) Gas Company will hereafter occupy the entire 
lower floor of the building of the Peabody Academy of Science for its 
business offices. This will guarantee a fine display room for ranges, 
heaters, etc. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., has just 
completed a very successful year. The shipments, which were the 
largest in the history of the Company, represented a money value 
somewhat in excess of 14 million dollars. At the annual meeting of 
the shareholders, which was held at the office of the Company; Thurs- 
day, January 30th, the following Directors were elected: Chas. M. Jarvis, 
Burr K. Field, Geo. H. Sage, H. H. Peck (Waterbury, Conn.), 8. H. Wil- 
cox (Brooklyn, N.Y.), J.W. Burr and F. L. Wilcox. At-the meeting of 
the Directors the following officers were elected: President and Chief 
Engineer, Charles M. Jarvis ; Vice-President, Burr K. Field ; Secreta- 
ry, George H. Sage ; Treasurer, F. L. Wilcox ; Manager of Highway 








Bridge Department, D. E. Bradley ; Assistant to the President, E. W, 
Stearns. 





THE ‘‘accidental’’ Mayor of Louisville, Ky,, is anxious to remove Mr, 
John Breeden from the position of official gas inspector, so that some 
active working Republican may receive the emolument of the office, 
which amounts to $3,000 per annum. Meanwhile, Mr. Breeden is un- 
disturbed, since under the ordinance creating the position the tenure 
thereof is four years, and removal can be made for cause only—which 
Mr. Breeden is not the sort of man to furnish in his administration of 
official duties. Mr. Breeden was appointed in 1894 by the late Mayor 
Tyler. 





Mr. Wo. M. Lowman, who has been acting as temporary receiver for 
the Hastings (Neb.) Gas Company, has been confirmed permanently 
in the position by order of Judge Beall. 





AT the annual meeting of the Hoosick Falls (N. Y.) Gas Light Com- 
pany the following result was reached : Directors, Danforth Geer, Wil- 
lis E. Heaton, C. E. Dudley Tibbits, Charles A. Cheney and Geo. E, 
Wilcox ; President, Danforth Geer ; Vice-President, Willis E. Heaton ; 
Secretary and Treasurer, Chas. A. Cheney. 


THE proprietors of the Holyoke (Mass.) Gas Works have awarded a 
contract for a complete set of water gas apparatus to Messrs. Humph- 
reys & Glasgow, of this city. The plant is to be up to manufacturing 
500,000 cubic feet of gas per day. 





Mr. J. A. McCoL.omM, the clever Superintendent of the works of the 
Riverside (Cal.) Gas and Electric Light Company, has perfected an ap- 
paratus for the distillation of crude oil from the Los Angeles district. 





Tue Wayne (Pa.) Electric Light Company's plant was entirely des- 
troyed by fire on the morning of the Ist inst. The loss is estimated at 
$45,000, but the insurance companies are the sufferers, since the prop- 
erty was fully insured. This mention brings up the idea that Wayne, 
which is virtually a suburb(and a beautiful one) of Philadelphia, ought 
to have a Gas Company ; for in close proximity to it are the towns of 
Radnor, Berwyn, Strafford, Villa Nova, St. Davids and Devon, all of 
which are residential districts of a high class. 





THE annual meeting of the Joliet (Ills.) Gas Light Company, which 
was held towards the close of last month, shows that Mr. I. C. Copley, 
of Aurora, Ills., and his friends are now in control at that point. The 
officers chosen were : President, W. W. Tracy, of Springfield ; Secre- 
tary, Fred. Beenitt, of Joliet; Treasurer and General Manager, I. C. 
Copley, of Aurora. Mr. Ward Elwood, who has been Superintendent 
at Joliet for some time, tendered his resignation, and his successor has 
not been appointed, although the foreman of the Aurora works (which 
is also controlled by Mr. Copley, under whose administration its ex- 
pansion has simply been remarkable) is temporarily in charge. Mr. 
Arthur Bush will have charge of the office work. The plant, which is 
in fairly good shape, will be thoruughly overhauled, and a new station 
meter has been ordered for it. The main system will be extended in all 
directions, the plan in this respect under consideration involving the 
laying of about 30 miles of new mains in the next three years. In fact, 
pipes will be laid wherever there is a demand for gas, and when that 
demand is lacking in districts where it should exist, inducements will 
be offered to encourage it. A particular effort will be made to popular- 
ize the use of gas for cooking purposes, and that it will avail is quite 
certain when it is said that Mr. Copley has on his list of users of gas for 
purposes other than illumination in Aurora no less than 1,140 names. 
He is sure to succeed at Joliet, for he has system, energy and liberality 
in his way and method of working. 





Last month, during the prevalence of a severe electrical storm in 
Haywards, Cal., a stroke of lightning completely destroyed the dyna- 
mos of the Haywards Electric Light Company. The ruin was com- 
plete. 


Tue Directors of the Galesburg (Ills.) Gas and Electric Light Com- 
pany have named the following officers: President, Howard Knowles ; 
Secretary and Treasurer, J. K. Mitchell. 








Tue Directors named by the New York and East River Gas Company 
for the ensuing year are: August Belmont, Charles F. Cutler, Freder- 
ick Cromwell, G. G. De Witt, Robt. Goelet, R. Somers Hayes, Jacob 
Hays, H. B. Hollins, E. Lehman, Robert Maclay, H. H. Rogers, John 
C. Tomlinson and R. T. Wilson. 
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The Market for Gas Securities. 

Continued firmness ruled during the week in 
the city gas share market, the feature being a 
sharp rise in Mutual, which is bid for at 237. 
From the present standing of the Company, 
judging either from its value for purposes of 
amalgamation, or as an independent factor in 
the gas supply of this city, we have slight hes- 
itation in asserting that Mutual ought to in the 
near future sell at 275. Equitable also scored a 
sharp advance to 208} to 212. The movement 
in Consolidated was less pronounced, but firm- 
ness ruled in it throughout. New York and 
East River common, and the Standard Com- 
pany’s shares were decidedly higher. The 
legislative mill so far has developed nothing 
that looks dangerous in the shape of a rate bill, 
although it is true that two of the measures 
might be expensive. The State Inspector of 
Gas Meters, Mr. Stewart, has shown his fine 
‘‘machine” hand in the appointment of Joseph 
Stockmar for the Buffalo deputyship, and the 
Albany one went to Joseph Pauly of that city. 
This leaves the Brooklyn place still unsettled, 
although it is said that ex-Senator Owens will 
surely succeed the present incumbent, Mr. 
Hennessey. Another evidence of the fondness 
of the legislators for tinkering with the gas 
meter question is shown in the bill introduced 
last Thursday by Assemblyman Austin, at the 
instance of Inspector Stewart. It provides that 
the Inspector may at any time, whea he finds 
his duties becoming onerous, appoint a special 
deputy in any county, for such length of time 
as he deems expedient and at such rate of com- 
pensation as he thinks advisable. It is a bald, 


bad bill, but its passage means a comparatively 
cheap way of adding another obligation to the 
politicians by the gas companies. 

Agents of the Brooklyn Union Gas Com- 
pany have purchased about seven-eighths of 
the shares of the Flatbush Gas Company, at a 
price somewhere in the neighborhood of 120 ; 


and they got a bargain. 
shares are steady, at 78 to 79. 

The Chicago rehabilitation proceedings are 
in a shape satisfactory to the syndicate in con- 
trol, and our belief is that the shares are a pur- 
chase. 

Baltimore Consolidated is wobbly, at 554 to 
to 56; and Consumers, of Jersey City, is stead- 
ily improving. 


Brooklyn Union 








Gas Stocks. 





Quotatious by Cochran & Close, Brokers and 
Dealers in Gas Stocks. 


35 Wauu St., New Yor Crry. 


Fesrvary 10. 


=> All communications will receive particular attention. 
t@™ The following quotations are based on the par value 
of $100 per share. 





N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated........ senda $35,430,000 100 15544 156% 
SONNE vcudcacedecsacsddesss 500,000 50 | 150 me 

© EI a piesscgckunees 220,000 we 100 
Mebae 2 0 <. ccccovcseses 4,000,000 100 8g 212 
DOMES OG... cscccscveeves 1,000,000 1,000 W5 
se ist Con. 5’s....... 2,300,000 1,000 114 . 
Metropolitan Bonds .. .... 658,000 si 108 = «112 
PR... kastocdovabecesdse 3,500,000 100 2387 <a 
WO 2 BO cedaaws canes 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 is + 
Werther ....000.cccccesc0ce 150,000 50 79 8044 
se Wis icts tween nd 150,000 1,000 di 98 
New York and East River.. 5,000,000 100 37 
Preferred ...cccecccssces 2,000,000 100 68 73 
Bonds 1st 5’s........s000 3,500,000 1,000 9814 10014 
* 1st Con, 5's.....0. 1,500,000 és 86 88 
Richmond Co., 8. I......... 348,650 50 50 
DURES, <cccce 100,000 1,000 ea 
Pender... cecesecectcesiéos 5,000,000 100 7446 
Preferred ..... ccceeccese 5,000,000 100 107 110 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 108% 110% 
POUND vencccdcenncsouseses 209,650 50 «112 
Out-of-Town Companies. 
Brooklyn-Union ..........++ 15,000,000 100 73 79 
= “Bonds (5's) 15,000,000 1,000 105 105% 
et DAGBG nc iccovcecosceses 5,000,000 50 19 24 
ae Income Bonds..... 2,000,000 1,000 30 
Boston United Gas Co.-- 
1st Series 8. F. Trust.... 7,000,000 1,000 77%; 79% 
a} - ie 3,000,000 1,000 514g 58K 
Buffalo Mutual............. 750,000 100 125 ad 
% Bonds....... 200,000 1,000 % 100 
Central, San Francisco..... 2,000,000 - 95 pe 
Chicago Gas Co..........+++ 25,000,000 100 6444 «6416 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 
Raa intde dn adsdvesses 1,069,000 iP 664% 67 
ist Mortgage............ 1,085,000 th 94 95 
Consumers. Jersey City.... 2,000,000 100 7 80 
” Bomds..ccccccce 600,000 1,000 102 104 
Cincinnati G. & C. Co....... 7,000,000 100 WM nis 
Consumers, Toronte........ 1,600,000 50 18444 187 
Capital, Sacramento........ 500,000 50 = 41 
Bonds (6°S).......++0.-- 150,000 aa os ia 
Consolidated, Baltimore.... 11,000,000 100 5544 «(HKG 
Mortgage, 6°s........... 3,600,000 10?) =: 107% 
Chesapeake, ist 6’s..... 1,000,000 A 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s........ 1,490,000 ia 
BUMMER: 6. occ0e eenencvscesee 4,000,000 wi 29 
wi? Sn 4,312,000 71% «7% 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 a 101 
Fort Wayne ........cesceees 2,000,000 - 72% 75% 
br Bonds.......... 2,000,000 a a4 87 
NL wishin ses duxeecusens 750,000 25 ” 145 
Indianapolis...... ......s006 2,000,000 1386 = :142 
_ Bonds, 6’s...... 2,650,000 af 014g «105 
ONT CUT is icncseinscecess 750,000 2 86180 
Lafayette Gas Co., Ind..... 1,000,000 100 73% «BRK 
DOMES .vecccnc ecccccecss 1,000,000 1,000 844 87% 
NARS OUEE Sc ccvtnecsteceesses 2,570,000 50 ” 130 
Laclede, St. Louis .......... 7,500,000 100 0 «220% 
po rere 2,500,000 100 79 80 
BOAR s ivaidc hadi xdnc date 9,084,400 1,000 951g 953% 
Little Falls, N. Y.......000 50,000 100 Re 100 
DOMES. csccccs cocescesce 25,000 es 100 
Montreal, Canada .......... 2,000,000 100 200 = 
Newark,N, J.,GasCo....... 1,000,000 he 93 98 
BOM, OB occ ccssccccce 4,000,000 és 123 
New Haven..... eovsecee esse 1,000,000 HB 2 
Oakland, Cal........... seeee 2,000,000 4614 
Bonds.......++ 750,000 





Peoples Gas Lt. & Coke Co., 











Chicago, ist Mortgage.... 2,100,000 1,000 23 108 
2d bes .... 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 mr 1%5 
PUNO, Ws Ouisetciddivsse > © devese 25 9 102 
Rochester Gas & Elec. Co 2,150,000 50 ae 
rere 2,150,000 -50 88 “ke 
Consolidated 5’s........ 2,000,000 a3 8% = 
San Francisco, Cal. ........ 10,000,000 100 11% 72 
St. Paul Gas Light Co...... 1,500,000 100 684 70 
1st Mortgage, 6’s........ 650,000 88 90 
Extension, 6’s........... 600,000 “a “ 
General Mortgage, 5’s.. 2,400,000 88 90 
Syracuse, N.Y. ..00.-.-2000 500,000 25 iain 
Washington, D. C..........- 2,000,000 2D ww 
Western, Milwaukee........ 4,000,000 100 64 66 
TOA GG ccccse nasseake 3,556,000 len 8714 90 
Wilmington, Del............ 500,000 50 618) = «190 
bd ? 
Advertisers’ Index. 
GAS ENGINEERS. 
Page 
an. TE Tien, ar Wee Gi oa scccsaccvccccececcecedes 236 
Wm. Henry White, New York City...............seeeeees 235 
Pred. Bredel, Milwaukee, Wit. ccscccccccccccccccccsocccecs 231 
eC, Gna, ee, WT a cc estinticccwedccsscccuss tes 235 
Geo. R. Rowland, New York City..........cccccsccsccees- 235 
The Western (jas Construction Co., Fort Wayne, Ind.... 226 
Humphreys & Glasgow, New York City.................. 222 
eG. Rammetom, Gi: Ramin, TRO. . cccsccccsscesctsacescscsece 235 
W. P. Elliott, New York City..... Ske Sadtdccousduaadseeese 216 
Amnentoemn Game Pati, RURss cididgcadecidaédese secce 217 
CHEMISTS. 
Herman Poole, New York City.............++....+- 218 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md................. 233 
United Gas Improvement Co., Phila., Pa............++++ 225 
Burdett Loomis, Hartford, Conn..................-esee00- 234 
National Gas and Water Co., Chicago, Ills. .............. 227 
Economical Gas Apparatus Construct’n Co., Toronto,Ont. 238 
The Western Gas Construction Co., Fort Wayne, Ind.... 226 


GAS WORKS APPARATUS AND 





CONSTRUCTION. 
James R. Floyd & Sons, New York City..............5 oo. 2386 
Continental Iron Works, Brooklyn, N. Y.............s0++ 234 
ey GE Rae, Fg Be wa ccccnciccess< cccccaseudcedes 236 
Kerr Murray Mfg. Co., Fort Wayne, Ind..............- . 
Stacey Mfg. Co., Cincinnati, Ohio.........0.00----eee0--++ 235 
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Humphreys & Glasgow, New York City.............. coe S22 
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ee ee ee ae 234 
James R. Floyd & Sons, New York City ............ss000+ 336 
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Nathaniel Tufts, Boston, Mass.............000-c0- sees eens 238 
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GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Ohio... ........csccceccseesses 287 
M. J. Drummond, New York City.........,.eeeceeseess - 2B? 
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GAS ENRICHERS, 

Standard Oil Co., New York City...........00.c0. 000s ooxe 2D 
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W. H. Townsend, New York City..............cceeeees oo 229 
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C. M. Keller, Columbus, Ind........ccesccscccccsccsccsess 200 
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Theo, Clough, Dobbs Ferry, N. Y..... eoeses evvvcccceces 216 
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D. M. Steward Mfg. Co., Chattanooga, Tenn............. 28 
GAS TUBING. 
New York Gas Tubing Co., New York City............... 


J. C. Granger, New York City ....cccces -ccccccceccevecs 


218 
218 
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Continental Iron Works, Brooklyn, N. Y..... meio. 
The P. H. & F. M. Roots Co., Connersville, Ind....... 
The Western Gas Construction Co., Fort Wayne, Ind.... 226 


ELECTRICAL APPARATUS, 


Wm. Henry White, New York City........ccccecceeeeces 235 
GAS ENGINES. 

Otto Gas Engine Works, Phila., Pa..............cceee8 «+s 200 

The American Gas Engine Co., Phila., Pa............+.++ 220 


ENGINES AND BOILERS, 


The Hazelton Boiler Company, New York City.......... 286 
W. G. & G. Greenfield, East Newark, N. J........... soles 286 
PURIFIER SCREENS. 

John Cabot, New York City................e0005s eebedbes 231 


GAS STOVES. 
American Meter Co., New York and Philadelphia....... 
The Goodwin Meter Co., Phila., Pa.......... ebectecssedtes 238 


George M. Clark & Co., Chicago, Tlls...........sseseesees 221 

Maryland Meter and Manufacturing Co., Baltimore, Md.. 238 

William M. Crane & Co., New York City.......2.5....05- 217 

Keystone Meter Co., Royersford, Pa...............seeeeee 238 

A. Weiskittel & Son, Baltimore, Md........ bbeb geese tices 584 
CHINA GAS KILNS. 

William M. Crane & Co., New York City........e00+ «+.» 217 


GASHOLDER PAINT. 


New York Marine Paint Co., Poughkeepsie, N.Y......... 226 
RED CEDAR TANKS. 

Williams Mfg. Co., Kalamazoo, Mich............ bbies es 178 
GASHOLDER TANKS. 

hs es WEIR, TRO TE, Wa cnwkecscccccecesescevececes 226 


GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md..............+++ 233 
Continental Iron Works, Brooklyn, N. Y...........se+0: 234 
Deily & Fowler, Philadelphia, Pa.................e000--0- 236 
Davis & Farnum Mfg. Co.,Waltham, Mass................ 282 
Kerr Murray Mfg. Co., Fort Wayne, Ind............+.0+++ 232 


Stacey Mfg. Co., Cincinnati, Ohio. .........cc.e-eeeseeees 235 





R. D. Wood & Co., Philadelphia, Pa.......... bi aceauke 234 
PATENTS. 
H. B. Willson & Co., Washington, D. C,..........000085- 216 
Position Wanted 
As Superintendent of Gas Works or 


Gas and Electric Light Works. 


Has been in the employ of the Long Branch (N. J.) Lighting 
Com: hes Superintendent for the last 11 years, and isa 
mechanic, a undesetandien the laying out 
and tical me of plant and of and water gas. 
of references. Adi CHAS. J. LUTHER, 
1079-4 Box 142, Long Branch, N. J. 


s o 
Position Wanted. 
Fifteen years’ experience in English gas works. Late posi- 
tion, Assistant Foreman, Standard Gas Co., 42d street, New 
York City. Thoroughly understands meters (dry or wet)» 
indexing, main or service laying, stoves, governors, general 


gasfitting, etc. Address ‘ L. M.,” 
1079-1 350 E. 42d St., N. Y. City. 


WANTED, 


Position as Superintendent or Manager 
of Coal Gas Plant, 


a thoroughly reliable, capable and energetic Gas En 
As Best of references from present employers, whom i 

















has served five years. reasons for de: a Sane. 
1079-3 Address “ R. V.,” care this Journa 





POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works, 


Fifteen years’ experience as Manager of Gas Works and six 


ears Gas and Electric Light Works. Good reasons for wish- 


to change resent employment. 
043-tf ” ‘Adaress *Y. B.,” care this Journal. 


Se ae 


Position Wanted 
By a trained M.E. 
As Superintendent of Works. 


Seven years Superintendent of Montreal Gas Works. Cause 
of leaving, change of administration. Best of references. 
Address JAS. GREENAWAY, 











1077-1 65 East llth Street, N. Y. City. 





——— 
ey 


WANTED, 


Four Purifying Boxes, about 10x 12 ft, Also 
Rotary Exhauster, with Engine, 8-Inch 
Connections. 


1078-3 Address ‘‘ M.,”’ care this Journal, 














Gonsulting Engineer. 


An experienced and competent Engineer, thoroughly versed 
in all details relating to the manufacture and distribution of 
gas, will act as Consulting Engineer to a few more companies. 
Concise, accurate, and up to date methods employed, insur- 
ing economical operations and increased dividends. Terms 
moderate. Address “ A. B. H.,” care this Journal. 


--* FOR SALE, 


OIL TANKS, 


Two, 50 inches in diameter by 50 feet long ; one, 60 inches in 

diameter by 28 feet long. All in good condition. Address 

THE YALE & TOWNE MFG. CO., 
Branford, Conn. 





10782 













NO EXTRA LABOR OR 
OPERATING EX- 








aan 
Mica Canopies 
AND CHIMNEYS 


For Welsbach Lights. 


Send for Catalog and 
Discounts. 


KK 


The Mica Mfg. Co., 


MICASMITHS, 


N. Y. City. 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


Tue BRISTOL CO. 


Waterbury, Conn. 























| 
} 
' 


n<mZz2—-r0 >0-2 











BRISTOL'S 
RECORDING 








Received Medal at World’s Columbian Exposition. 
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SEND FOR NEW GATALOGUE, to be Issued Feb. 20th. 


. 
. 
* 
- 
| Fall: 
iis 
- 
. 
a 
! 


{ 


/ 
2 
< 
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o 
THE NEW VULCAN FAMILY RANCE. 


WILLIAM M. CRANE & CO., 


Factory, 447-453 W. 14th St. Office, 838 Broadway, N. aS City. 











AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 





ALSO UNDERTAKES ALL KINDS OF CONSTRCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 


The attention of Gas Managers is particularly called to the many improve- 
ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 


CORRESPONDENCE RESPECTFULLY SOLICITED. Address 


GEO. GG RAMSDE LL, Gen’l Mansr. 
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Patent Lava Gas Tips. 


UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


. STEWARD MFG. 


me ee eaeen, TENN. 


J.C. peaecxstct 





a 
CO., 





successor to 
§ NICHOLLS & GRANGER 


Manfr. of ~ 






S> PAT. 
GAS a> END CAS 
STOVE — TUBE. 
TUBING. “af a 
CE banter. . Ree Ta Tubing. 


582 to 588 Hudson Street, New York City, 


| are 
_—— 





Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 


made of a rubber stock especially prepared. to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 





Gas aad Water Works Extensions, 


PIPE LAYING unt!iwiter A SPECIALTY. 


Competent Divers for Submarine Work sent to any part of the United States. 


W. P. ELLIOTT, Gas Engr. & Contractor, Room 115, No. 115 Broadway, N. Y. City, 


If You Want the Best GAS-TIGHT Tubing 


BUY OF THE 


NEW YORK GAS TUBING CO, 


771-779 Creenwich St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing, 

















% s 
cup we 





HERMAN POOLE * Chemical Engineer 


323 West 34th Street, N. Y. City, 
Makes a Specialty of 


PURIFICATION 


And the Utilization of Waste Products in Gas Manufacture, 


a= 











THEO. CLOUGH, 


MANUFACTURER OF 


Clough’s Patent Adjustable Gas Burners, Maxim Burners for 
Gasoline Gas Machines, Natural Gas Burners. 


BS. Et. Nickel Tips for Water Gas. 


Iron Burners of Every Description. Prices and Catalogue on Application, 


THEO. CLOUGH Dobbs Ferry, N. Y, 


C. W. HUNT GOMPANY. 











COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 





lapped joints, which adds greatly to their strength. 
> Gas Bag, each, $0. > = Gas Lees each, $5.00 | 


5 105 2 * 13.00 | 
. Re 1.75 os 00 | 
oe 2.65 27.50 | 


The Peerless! Rubber Mie. Co, - 


16 Warren St., N. Y. City. 


| 


Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


Gas Works, Coal Yards, Factories, Etc., Etc. 
NEW YORK. 











THE HUNT TIP CAR. 


45 BROADWAY, 











> Pom 
o 


= 
cuisresr IMPROVEMENT IN GAS LIGHTING $ 
Has been made by $ 

9 ~ ~ ~~ 
WILDER'S VOLUMETRIC GOVERNORS. $ 
They control the pressure at the burner, and deliver the quantity for which they are set regardless of high $ 
or luw pressure in the supply. @ 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of @ 
manties and chimneys. Thousands are already in use. Brders may be given to the Welsbach Co., or sent to ourselves. 4 
THE WILDER MANFG. CO., - 816-822 Cherry St., PHILADELPHIA. ° 
SSCS OSOS OF OO HHO G8 OES OSG OOOO OOES ES 68EHSSHS HESHMHODHHTS FROPEGISOHOOCOO® 








The 


Celebrated 


SHANER GAS COAL 


Is Mined and Shipped from the 





CORRESPONDENCE SOLICITED. 


Best Gas Coal Basin in Pennsylvania. 





SHANER COAL CO, - 1326 Chestnut Street, Philadelphia. 
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The Improved 


Welsbach Light. 
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No. 34 Burner, with Nos. 10 and 43 Shades. 


Welsbach Commercial Company, 


Drexel Building, 


PHILADELPHIA, PA. 


No. 34 Burner, with No. 74 Shade. 








Bray’s Patent “Enamel” Gas Burners. 


Bray's ‘‘Special” and ‘‘Adjustable” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 








Union Jet. Slit Union, Batswing. Adjustable, 


The ‘‘Specials’’ are made to Suit Low and High Pressures. The **Adjustables’”’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ‘‘Bray’s Special’? or ‘‘Bray’s Adjustable’’ is stamped on each kind of Burner. 


soy salami AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 


TO BE HAD OF DEALERS THROUGHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. Graham Anderson, 118 Walker Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 
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WM. W. COODWIN, Prest. ©. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


eee, 





THE AMERIGAN CAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
‘Impulse 
Every 
Stroke. 

100 to 1,000 


Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE. 





Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnock. 


KK 


: Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 


xX 








An impulse at each end of piston; using half force to each impulse; doubling 


the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 


economy, long life, and minimum cost in repairs. IRECORD.—Successful and constant use in Great Britain for 


the past eight years, Address ww. GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 









THE WESTERN GAS CONSTRUCTION CO. Bidrs, & Gen. Agts. Fort Wavne ino. 
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Jewel Gas Heaters 
and Radiators. 





ake 


Largest 


the World ..«. 


It Will Pay You to Have the Jewel Gatalog. 





54 Styles. From $4 to $30. 


The Finest and 


Many 
New 
Designs. 


Line in 








GEORGE M. CLARK & COMPANY, 


MAKERS, 


149-161 Superior Street, Chicago. 


Eastern Agency, 152-154 West 23d Street, N. Y. City. 








SCciENTIEIC BOOK: Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $8. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER'S HANDYBOOK, by Wm. Ricliards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Nerton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition, $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY. $7. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $8.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $65. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

THE GAS WORKS OF LONDON, By Colburn. 60 cents. 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


THE MANAGEMENT OF SMALL GAS WORKS. 
Cc. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 4 cents. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 


DIGEST OF GAS LAW. . $5. 


DISTILLATION OF COAL TAR AND AMMONIACAL | 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


By 


A TREATISE ON THE COMPARATIVE COMMERCIAL | 


VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham, $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- | 
ENT’S HANDBOOK. By William Mooney. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | 


HANDBOOK toy MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 


FUEL AND ITS APPLICATIONS. $7.50. 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S eeegarees HANDBOOK. By Jno. 
Hornby, F.C. $2.50 


pac So — “gua AND GAS FITTING. By W. P. Gerhard. 
cents. 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp 


| 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


| MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts. 


| DYNAMO BUILDING. By F. W. Walker. 50 cents. 
DOMESTIC ELECTRICITY FOR AMATEURS. By E. 

| Hospitalier. $2.50. 

| PRACTICAL MANAGEMENT OF DYNAMOS AND MO 

TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 

| ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 





The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in seeuriag and forwarding any other Works that may be desired, upon 


‘eceipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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CHAS, M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary, FRANK L. WILCOX, Treasurer. 


“BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 
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. The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 


is ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 











Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











Avex. C. HumPHReErsS, M.E., ARTHUR G. GLasGow, M.E., 
MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 vicroria ST., 
(64 BROADWaAY,) LONDON & NEW YORK, LONDON, 8S. wW., 
NEW YORK. “HUMGLAS."’ ENGLAND. 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. : 
ADVICE AS TO IMPROVEME!T OF GAS PROPERTIES AND MANAGIMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


mae. Oo. J. mB. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


| ‘Table No. 2. 


é Table No. 1. |. NEW YORK 

a FOLLOWING THE cITY. 

= MOON. ALL Nieut 

. LIGHTING. 

2 a a 

A § Light. Estinguish. | Light. | E tin- 
| PM. | AM. 


Sat. 1; 5.50 pM} 9.20 pm)|| 5.05 | 6.15 


Sun. 2) 5.50 10.40 5.05 | 6.15 
Mon. 3) 5.50 11.50 5.05 | 6.15 
Tue. 4) 5.50 1.10Am)) 5.05 | 6.15 
Wed. 5! 5.50-1e} 2.20 5.10 6.10 


) 
Thu. 6) 5.50 3.30 | 5.10 6.10 
Fri. 1; 5.50 4.40 5.10 | 6.10 
Sat & 5.50 5.40 5.10 | 6.10 
Sun. 9) 6.00 6.00 5.10 | 6.10 
Mon. 10!) 6.00 - | 6.20 . 6.10 
Tue. 11) 6.00 6.00 5.10 | 6.10 


— 


or 
o 


Wed | 12! 6.00 6.00 5.20 | 5.55 
Thu. |13) 6.00 NM. 6.00 5.20 | 5.55 
Fri. |14) 6.00 6.00 9.20 | 5.55 
Sat. | 15 6.00 6.00 5.20 | 5.55 
Sun. |16| 6.10 5.50 5.20 | 5.55 
Mon. |17| 6.10 5.50 5.20 | 5.55 
Tue. |18| 9.40 5.50 20 | 5.55 
Wed |19 10.40 5.50 5.30 | 5.55 
Thu. |20'11.50 5.50 5.30 | 5.55 
Fri. (21 42.50 49} 5.50 5.30 | 5.55 
Sat. |22) 1.50 5,50 ».30 | 5.55 
San. |23) 2.50 5.40 5.30 | 5.55 
Mon, 24 3.40 5.40 ».30 | 3.5d 
Tue. |25; 4.20 5 40 5.30 | 5.55 
Wed. 26) 5.00 5.40 5.30 | 5.45 
Thu. |27|\NoL No L. 5.30 | 5.45 
Fri. |28/NolL.FmM No L. 5.30 | 5.45 

5.45 


Sat 29 No I. Nol. 5.30 | 5. 





TOTAL HOURS LIGHTING 
DURING 1896. 





By Table No. 1. By Table No. 2. 

Hrs.Min Hrs. Min. 
January ....220.40 January. ...423.20 
February. ..207.00 | February. ..367.40 
March..... 193.00  March..... 395.35 
April.......174.10 | April......298.50 
May.....-.. 164.00 | May .......264.50 
June ......142.10 | June...... 234.25 
See ey 142.10 | July....... 243.45 
August... 150.50 | August ....280.25 
September ..163.00 | September. .321.15 
October... .193.10 | October .. ..374.30 
November.. 207.00 | November ..401.40 
December. . 237.30 | December. . 433.45 








Total, yr. .2194.40 | Total, yr...4000.00 
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P. H. & F. M. ROOTS Co., 


Connersville; Ind. 








Exhausters with Combined Capacity of 75,000,000 Feet per Day Sold Last Season. 














GAS EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 








New Design This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine fiom 
and No. 7 
Exhauster [i See to 
on Same No. 10, 
Bedplate. inclusive. 





Write for Illustrated Catalogue. 


Estimates submitted on application. 


P. H. & F. M. ROOTS CoO., 


Connersville, Indiana. 





COOKE & CO., Selling Agts., 163-165 Weaghington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO.. 


DREXEL BUILDING, PHILA., PA. 


Feb. 10, 1896. 





































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 
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Standard “‘ Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oll, or “*Distillates,’” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











* PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our apparatus is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents 23, For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 








Build For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 
ullders Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 
Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Conveyer Machinery. 





New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


vx= ___ |NEW YORK MARINE PAINT C0. 








LUDLOW VALVE MFG. C0.,} = Seccessoxs *o oe 
. "J 
MANUFACTURERS OF pas —— Ts 
VALVES, ae 8 
Double and Single Gate, 3 in. to 72 in., outside and 











inside Screws. Indicator, etc., for Gas, oS | OF _ 


ee, PAINT ™2x" Holders 


And all Ironwork about Gas Works. 
POUGHBREBEEPSIE, NT. WY. 


CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzie Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
, Chicago Office. 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office. L M. Rumsey Mtg. Co.. 810 North Second St 


GASHOLDER TANKS AND | The Cas Engineer’s 
HE anna vin aviaue. ’|GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.0. 
OFFICE AND WORKS: 


Price, $2.50. 
938 to 954 River St. & 67 to 83 Vall Av. | J.P. WHITTIER, | ) rice, $2.50. 
TROY WY. 70 Mush St., Near Division Ave., Breoklym, N. ¥.| A. M. CALLENDER & CO., 32 Pine Strest N.Y. City 











SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 
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NATIONAL GAS«x0 WATER Co., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Estimates Upon Application. 





IRWIN REW, President & Treasurer. 


N. A. McCLARY, Secretary & Gen’l Manager. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor 





AUTOMATIC 
GOVERNOR. 


WILL PAY FOR 


OVER FOUR HUNDRED NOW IN USE! 


ITSELF WITHIN A YEAR! 


-~ 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION. 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


iT 1S THE ONLY RECOCNIZED AUTCMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. “te *p2ce: 


10 to 15 per cent. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 


Occupies but 


uses very little steam; saves formation of carbon in retorts; increases yield 
No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO.. No 365 “anal St, New York 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 








BOOKS. 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 
By Gores Lunar. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Granam. 8vo., Cloth, Price $3. 

Orders fer tnese books may be sent to this office. 


A. M. CALLL.ENDER & C0., 
2 Pus 62., N.Y. Ory 





DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


{s a superior natural Hydrated Oxide of Iron. 
Vill give a higher purification per bushel than 
.ny other material. We ship the pure Oxide 
.£ Iron, coutaining no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many users. cnd prices 
delivered in any locality, furnished on application to 


H.W. Douglas (“ctsécnpcny) Ann Arbor, Mich. 








IRON MASS 


For Gas Purification. 
Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 








The American 





Glas Engineer 


and Superintendents Handbook. 


By: WM. MOONTHY. 


88O Passes, Full Gilt Morocco. 


rice. 838.00. 


A. M. CALLENDER & COQ., 32 Pine St., N. Y. 
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JAMES D. PERKINS. ee E R K I WN = & GC oO me F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals « Cannel. 








Ocean Mine Youghiogheny Gas Coal, 


From EHaltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 


The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 








Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 





‘ STRIGTLY High Grade..... 

Offices : Carefully prepared. 

588 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia, Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng’, having compiled a novel Chart or Map illustrating the various 


eens PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a — ical Tree, including all the products discovered to date - e total number amounting to near 700), offers sg! sale a 
number 4 copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoOoOrrKn§:, EE. 


Clarksburgh, Harrison Co., West Va. 
= Locust Point, Baltimore, Md. 
44 South Street, Baltimore, Md. 


BANGS & HORTON 
60 Congress8t., Boston 


MINES, = »* 
WHARVES, = » 
OFPICE, = as = 


ROUSSEL & HICKS, 
71 Browdway. N. Y. 


HENRY G. SGHEEL, 


Tidewater Sales Agent and Shipper of High Grade Westmore- 
land Vein, Youghiogheny, and West Virginia 
Thoroughly Screened 


GAS COALS. 


Superior Kentucky Gas Cannel, Connellsville and Mountain 
Coke, Clearfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 


, AGENTS, } 











—— Tan —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =": Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








WILBUR H. TOWNSEND, 


BROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 
Petroleum for Gas Companies. 
Room 164, 29 Broadway, N.Y. City, 


KELLER ADJUSTABLE 
COKE CRUSHER. 


owes. Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 

















Ae M. CALLENDER & CO., 32 Pine St., N.i 


EpMUND H. McCuLLouGH, Prfest. CHas. F. GODSHALL, Treas. H. C. ApAms, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL Co., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbursh, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





-. Correspondence Solicited: 


GAS OIL. 


26 Broadway, New York City: 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 








RETORTS AND FIRE BRICK. 





Cuas. E. Grecory, Prest. Davin R. Daty, V.-Prest. & Treas. 
H. D. ABERNETHY, Sec. 


JH. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Olay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


ST. LOUIS, MO. 





ESTABLISHED IN L845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorits, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 


ADAM WEBER, Proprietor. 
Manhattan Fire Brick and Enameled 
Clay Retort Works 


Works, Weber, N. J. 
Office, 633 East | 16th St New York. 





Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











CYL, BORGHER. 


ay? ST. ABOVE PACE 


FIRE Brick 
AND 


Cray RETORTS# 






















Works, 
LOOEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIitrITAM GARDNER c& SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 











EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y 
Fire Brick, Tiles, Ftc. 
pieces, making up all bench-work joints, lining blast furnaces 


HENRY MAURER & SON, 
(ESTABLISHED 1856.) 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
Clay Gas Retorts, 
BENCH SETTINGS, 
GEROULD'S IMPROVED RETORT CEMENT. 
A vement of great value for patching retorts, putting = mouth- 
and copolas. This — is mixed — ~ t ¥ Economic 


LIST. 
In Casks, 400 to 80D ay at 5 cents aan’ pound. 
In Kegs, 100 to 200 as * 6 

In Kegs less than 100 “ 5 


C.L. GHROULD & oF 
N. 3d & Prospect Avs., Mt. Vernon, N.¥.- 


Western Agent, H. T. GEROULD, Centralia, Ills, 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal o: 





Coke can be used as Fuel in Furnaces. 





THOS. SMITH, Prest. Aveust LaMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 12x 12x23 
and 16x10x2 


WALDO BROS., 88 WATER S8T., BOSTON, MASS 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price, $3.00. 


With Numerous Illustrations. 





A. M. CALLENDER &-CO., 82 Pine Street, N. Y. City. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





% Gas Apparatus. x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








FLEMMINC?’S 
GeneratorGas Furnace 





Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 








AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 
A. M. CALLENDER @ C 3). 


33 Pime Street, N. ¥ 


A CONVENIENT 


BINDER for the JOURNAL 


Special Trays for iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired 


STRONG. | 








nr AN UW 
DURABLE. | incaass \) 2. 
—— WY fs r 
LIGHT. x ; “4 % rN 
<——- 2 
SIMPLE a Na Py. 
CHEAP. | Z \\ \\ \" 
| ie : WN WY q wAVY Acs 
| > b> \ % ~ 
HANDSOME SAAN NYS LIN 
—_ ve 1822344624 abi4 . 
Price, $1. | 
| $06-310 Eleventh Avenue, New York. 
A.M, — | We also make the Cheapest and Strongest 
& Co., 
% REVERSIBLE BOLTED TRAYS IN THE MARKET. 


82 Pine st., 


N.Y. City | Send for Circulars. 





Farson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZ! 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOLLER TUBES. 











These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 





4. E. PARSON. Sunot.. 621 Broadway, N. Y 








FIHLDS ANALYSIS 


E"*or the Wear 180904. 


An Analysis of the Accounts of the 


Twenty-fourth Year of Publication. 


Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Compiled and Arranged by 


JOHN W: FIELD Accountant to the Gas Lt. and Coke Co., London. 


A. M. CALLENDER & CO., 


Price, $5. For Sale by 


No. 32 Pine Street, N. Y. City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R'm 18, Vulcan Blig,, 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 








































Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke .Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERI NG COMPANY, 


INCORPORATED, 


am Conestoga Building, PITTSBURGH, PA. 

















MANUFACTURERS OF 
F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, SAM'L WOODS, Treas 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 


FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chloride 











and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, "iy 


JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 




















Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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et HAYWARD &CO. 


ee MAD. 


Triple, Double & Single-Lift 


GASHOLDERS, 


[ron Holder Tanks, 


ROOF FRAMES. 


Girders. 





PURIFIERS. 








Leemeennens 





Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 





Scrubbers. 


om iaslngs 


OIL STORAGE TANKS. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 


Gas Works eee and ae 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. , 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Built, Present Gas Plants, either Coal of Water, Remodeled 


Catalogues, Plane and Estimates Furnished upen Application. 








LOWE WATEE G48 APPARATUS, MERRIFIELD©WESTCOTT-PEARSON SETTING. 
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Millville, N. J. 
Poundri«s and Works: {Florence « 
Camden 


MANUFACTURERS OF 


CAST IRON PIPE 





SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
SENCH WORK. PLATE GIRDERS. 
IRON FLOORS AND ROOFS. 








R. D. WOOD & CO. 


400 Chestnut Street, PHILADELPHIA, PA. 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


. BUILDERS OF 


GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 
CUTLER’S 


PATENT FREEZING PREVENTER 
FOR GAS HOLDER CUPS. 











THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 





+ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 


LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Gimnrerrcnsr New York ‘veo. nme Bridge & Ogden Sts., Newark, N. J. 














The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Etolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 








" ILLUMINATING GAS! 


Henry Disston’s Son’s Saw Works, Tacony, ’Pa. 


The Cheapest Gas Generating System in the World. 


Plans and Estimates Furnished. 


FUEL GAS! 


THE LOOMIS PROCESS. 


Now in successful —- at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


BURDETT LOOMIS, - - Hartford, Conn. 


To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE OLEANERS, DRIP PUMPS, and STREIT 
MAIN PROVING APPARATUS. 


oOo. A GEFRORTR, 
248 N. Sth 8t., Phila., Pa. 





\\ 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 











H. RANSHAW, Prest. & Mangr. T. H. Breen, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established (85!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehes, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GOS Wall Street, New York City. 
GEORGE R.ROWLAND,! H.C. SLANEY, |_ T. G. LANSDEN, 


Formerly with the Continental Iron Works. | 


Draughtsman and Constructing Engineer, Cras Kineineer | Consulting and Contracting Gas Engineer 


Drawings, Specifications and Estimates furnished for the con 466 Sixth Street, Brooklyn, N. Y. Estimates, Plans and Specifications for New Works (Coa 
struction of new works or alteration of old works. Special ‘ ss or Water Gas), and for Extensions or Alterations. 

attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New | 

Utfice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. | Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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1842 = fjeily & Fowler, = 1896 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 











\ Single or Telescopic. With or Without Iron or Steel Tanks, 
—— OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


, Successors to HERRING & FLOYD, 
JAMES R. FLOYD & SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premiam Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 


THE HAZELTON or porcupine Cast Iron Pipe 
) . WATER TUBE BOILER. For Natural or 


: | 
na: The Best Boiler in parte dem one see Snpeeest per Square Foot | A ificial a 
Unequaled for the Economical Production of Very Dry Steam. rt Gas, 


° 
WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and Flange Pipe, 


Thorough Workmanship. 


WE SOLICIT the Critical Examination of the Mechanical Profession e e 
and the Steam-Using Public, and Your Trade. Electric Light Posts. 
Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, ‘Also, Special or Branch Castings, 


























Sole Proprietors and Manufacturers, Lamp Posts of many designs, Gas 
Tele., “12a isth St, New von. GEN'| Office, 716E. 13th St., N.Y, U.S.A. | Street Lamps, etc. Please write for 














. "illustrated pamphlet and for prices. 
SCREEN EF IE:1.D 


‘ The Addyston 
Works. 
Steam Engine ee Pipe & Steel Co., 


Greenfield Stationary, Portable and Yacht| pws. : 
ENGINES AND BOILERS. Cincinnati, O. 


Also Horizontal, Automatic and Variable Cut-off Engines. 


So en ee ee JOS. R. THOMAS, 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. No. 32 Pine Street, N.Y. City. 


Ae W. G. &G. GREENFIELD, - - EAST NEWARK, N. J. COMPETING ANS NEMST RES Te 
Gas Engineer and Contractor. 


, e 9 PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 
The Gas Engineer’s Laboratory Handbook. : :aoncmsesahen tatan bento 
: ; - °~-- ‘By JOHN HORNBY, F.I.C. Price, $2.50. required at a Gas Works, 
A. M. CALLENDER & CO., = = No. 32 Pine Street, New York City. Either for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Gast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


yas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pip 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 


Management of 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CO., 32 Pine 81., N. Y. City 














The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 32 Pine St., N. Y. Ory. 


WARREN FOUNDRY 


Established 1856. 





AND MACHINE 6CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


OU CAST IRON WATER AND GAS PIPE 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Office, Corbin Building, 192 Broadway, N. Y. 





GEORGE ORMROD. Mangr. & Treas., Emaus. 
JOHN DONALDSON, Prest , Bots Bldg, Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL GASTINGS 


ATER AND GAS. 


Also, vague rare, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF AMERICAN enseren COMPANIES 


Price, 


A. M. CALLENDER 


& co. - - 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, 


Bartlett Lamp Mtg. Co,, 


137 & 190 W. Broadway, 
New York City. 


Telephone, 1125 Courtlandt. | 
WZ, Me 


iin 
a “ 
" yo ADE > 
" are 








Special 


Aqts., 





Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHE 
ON APPLICATION. 








METRIC METAL Go., 


MANUFACTURERS OF 


fry Gas Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





McELW AINE-RICHARDS.CO., 62!& 64.W. Maryland St.. indianapolis, ind 
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INATEIANTEL TUEBTS, 


153 Franklin St., Boston, Mass. 
oa. "Ww. a - - Manager. 


ANUFACTURER 


DH WZ GAS METERS. 
Station Meters of any Capacity. 


F Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
bein moka METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furni 
iable work 


Hee epiy “nd answer orders Apparatus for the Chemical Testing of Gas and Gas Liquor 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING o0 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 








CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert “treet, Philadelphia, Pa. 


MANUFACTURERS 


Gonsumers’ and Station Meters, 
Standard Photometrical#«Analytical Gas Apparatus 


‘*Sun Dial” Gas CooKING AND HEATING STOVES. 








Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 

















WESTERN MANAGERS: PACIFIC : 
CAHILL, SWIFT & CO., WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 





Gas Meters and Gas Stoves. 
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GAS METERS. GAS METERS. GAS METERS. 





—_" 


WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. , 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


A : 
Manufactorics: GAS STOVES. SE ANE —. 
SUGG’S “STANDARD” ARGAND BURNERS, ‘ ° mton Street, cago. 
os ee See SUGG’S ILLUMINATING POWER METER, 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s *“Invariable Measuring”? Drum. 


(Established 1848.) 


Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


EBatablisashed 1854. 


810 North Second Street, St. Louis. 
222 Sutter Street, San Francisco, 








earn 











154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


© Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











CEistablished 1881.) 


THE HILLEN METER ©CO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 


Special Attention Paid to Repairing Meters of All Makers. 


Address all Communications to 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 1S Vesey St. Boston, {9 Pearl St., Chicago, 245 Lake St., 


Occupies thie space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75-N. Clinton St., Chicago, 
WM. 8. GRIBBEL, Manager. FREDERICK WAUGH, , Manager. 














MANUFACTURERS OF 


lie STATION METERS, 


ray 


iy CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 


Prompt Attention Given: to All wepairizneg.- 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 


























This Meter is an un- 








- SIMPLE 


qualified success in 








_ Great Britain. 


DURABLE 








Its simplicity of con- 


. ACCURATE . 








struction, and the 











_ positive character of 

















. RELIABLE ig 
the service performed 
All Parts by it, riave given it 
Interchangeable pre-eminence. 





a 





Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
CONSUMERS, - Dispenses with “DEPOSITS” and increases OUTPUT. 





